Tbrbo  Basic  introduces 
its  powerful  new  Telecom,  Editor 
and  Database  Toolboxes 


Turbo  Basic"  is  the  break- 
through you've  been  waiting 
for.  The  same  power  we 
brought  to  F'ascal  with  Turbo 
Pascal  has  now  been  applied 
to  BASIC  with  Turbo  Basic. 

Compatible  with  BASICA,  Turbo 
Basic  is  the  high-performance, 
high-speed  BASIC  you'd  expea 
from  Borland. 

Basically,  Ibrbo  Basic  is 
aU  you  need 

It's  a  complete  development 
environment  which  includes  an 
incredibly  fast  compiler,  an  inter- 
active editor  and  a  trace  debug 
ging  system.  It  outperforms  all  its 
rivals,  and  bec"ause  it's  compatible 
with  BASICA,  you  probably 
already  know  how  to  use  it. 

Includes  a  free  MicroCalc" 
spreadslKet  complete  uith  source 
code  Only  $99.95! 


A  technical  look  at  lUrbo  Basic 

Full  recursion  supported 
Standard  IEEE  floating  point  format 
Floating  point  support,  with  fijll 
8087  (math  co-processor)  integra- 
tion. Software  emulation  if  no 
8087  present 

Program  size  limited  onK'  by  avail- 
able memory  (no  64K  limitation) 
Hf  VGA,  CGA.  and  EGA  support 
S  Access  to  Icxal,  static,  and  global 
variables 

Full  integration  of  the  compiler, 
editor,  and  execnjtable  program, 
with  .separate  windows  for  editing, 
messages,  tracing,  and  execution 
Compile,  run  time,  and  I/O  errors 
place  you  in  the  .source  code 
where  error  occurred 
New  long  integer  (32-bit)  data 
type 

Full  80- bit  precision 
Pull  down  menus 
Full  window  management 
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or 


i  6  Borland  has  created 
the  most  powerful  version 
of  BASIC  ever. 
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Telecom  Toolbox  is  a  complete 
communications  package  which 
takes  advantage  of  the  built-in 
communications  capabilities  of 
BASIC— use  as  is  or  modify. 

•  Pull  down  menus  and  windows 

•  XMODEM  support 

•  VT  100  terminal  emulation 

•  Captures  text  to  disk  or  printer 

•  PhoneBook  file 

•  300,  1200,  2400  baud  support 

•  Supjx)rts  script  files 

•  Fast  screen  I/O 

•  Supp)on.s  most  of  XTalk's 
command  set 

•  Manual  dial  and  redial  options 

Use  Telecom  Toolbox  to  embed 
communications  capabilities  into 
your  own  programs  and/or  build 
your  own  communications  pack- 
age. Source  code  included  for 
all  Toolbox  ctxie  and  sample 
programs.  Oniy  $99.95! 


For  the  dealer  nearest  you  or  to  order  b\'  phone  call 

(800)  255-8008 

in  CA  (800)  imm  in  Canada  (800)  237-1136 


BORLAND 

I  N  1  [  R  N  A  I  I  0  \  A  L 


Database  Toolbox  means  that 
you  don't  have  to  reinvent  the 
wheel  each  time  you  write  new 
Turbo  Basic  database  programs. 
'Trainer"  shows  you  how  B+ 
trees  work.  (Simply  key  in 
sample  records  and  you'll  see 
your  index  being  built.) 

Turtx)  Access  instantly  locates, 
inserts  or  deletes  records  in  a 
database— using  B+  trees. 

3'  TUrbo  Sort  sorts  data  on  single 
items  or  on  multiple  keys  and 
features  virtual  memory 
management  for  sorting  large 
data  files. 

Source  code  included. 
Onfy  $99.95! 


Editor  Toolbox  is  all  you  need 
to  build  your  own  text  editor  or 
word  processor  Includes  source 
code  for  two  sample  editors. 

First  Editor  is  a  complete  editor 
ready  to  include  in  your  programs, 
complete  with  windows,  block 
commands  and  memorv'- mapped 
screen  routines. 

MicroStar"  is  a  full  blown  text 
editor  with  a  complete  pull  down 
menu  user  interface,  and  gives  you 

•  Wordwrap 

•  Undo  last  change 

•  Auto  Indent 

•  Find  and  Find  Replace  with  options 

•  Set  left/right  margins 

•  Bkx  k  mark,  move  and  copy 

•  Tab,  insert,  overstrike  modes,  line 
center  etc. 

Includes  .source  code. 

Onfy  $99.95! 


Announcing  80386  power  with  1  MB 
of  32 -bit  RAM  for  less  than  $2,000. 

Last  year,  Advanced  Logic  Research  introduced  the  first  80386  systems. 
Now  we're  introducing  the  ALR  386/2;"  the  second  generation. 


Until  now,  if  you  wanted 
three  times  the  speed  of  an  A'F'^ 
you  paid  about  three  times  the 
price  of  an  AT.  Now  Advanced 
Logic  Research  announces 
second-generation  386  systems — 
designed  to  do  to  the  price_ 
barrier  what  our, 
first  generation 
did  to  the  per- 
formance barrier. 
Annihilate  it. 

Starting  at  $1990,  ALR's  totally 
new  386/2  systems  couple  the 
power  of  32 -bit  processing  with 
true  32 -bit  memory  Even  the 
system  and  graphics  BIOS  are 
implemented  in  a  32 -bit  architec- 
ture. That  simply  means  your 

applications  will  run 
fester  on  a  386/2 
than  any  other 
available  computer 


And  ALR  386/2 
systems  let  you  use  all  the 
peripherals,  graphics,  enhance- 
ments and  applications 
developed  for  the  most  widely 
adopted  computer  operating 
environment  in  history. 

Which  makes  you  wonder 
why  others  want  thousands 
more  for  less  flexible,  first- 
generation  386  systems. 

How  to  run  circles  around 
the  competition. 

Sure,  Compaq  and  IBM  use 
the  fastest  available  hard 
disks  and  controllers 
with  1:1  interleaving 

Advanced  Logic 
Research 

Compaq 
H  IBM 

just  like  Advanced  Logic 
Research.  But  they  don't  buffer 


a  full  17-sector  hard  disk  track, 
settling  for  sector  by  sector 
buffering.  Our  way  makes  the 
fastest  even  faster  where  it 
counts — in  the  real  world. 
And  with  up  to  2  MB  of  RAM 
on  the  motherboard,  you 
get  flexibility  with  your 
power 


Piaure  this. 

Naturally  the  raw  speed  of 
80386  means  the  386/2  series 
make  great 
EGA  graphic 
work- 
stations for 
CAD/CAM. 
Or  choose 
enhanced 
EGA™  or  GA  786™  graphics 
from  ALR  and  a  variety  of 
sources  and  get  the  most 
advanced  resolutions  available. 


The  386/2  series  makes 
the  best  use  of  floor  or 
desk  space. 


Speed  to  bum.  ^thout  halving 
money  to  bum. 

Read  the  reviews  and  compare 
the  386/2  to  the  others.  Then 
compare  more.  If  you  find  more 
power,  flexibility  and  quality 
somewhere  else,  buy  somewhere 
else.  You  won't  fmd  a  more 
competitive  price  anywhere  else 


Advanced 
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You  can  even  run  up  to  nine 
applications  at  once.  Without 
memory  limitations.  Because  all 
enhanced  ALR  systems  include 
the  bestselling  multitasking 
software  Desqviewy^  as 
weU  as  QEMM™  an  EMS 
management  utility 


7J)e  ALR  386/2  Model  40  with  EGA 
adapter  is  similar  to  the  IBM  Model 
80-041  and  Compaq  Deskpro  386 
Model  40  with  EGA  adapter  Except 
for  a  lower  price  and  twice  their 
standard  RAM. 

Advanced  Logic  Research. 
Faster,  first. 

Advanced  Logic  Research 
got  its  start  designing  high- 
performance  microcomputers 
for  customers  that  demanded 
more  power  than  they  could  get 
off  the  shelf.  We  designed  one 
of  the  first  IBM  PC-compatibles. 
Developed  the  enhanced 
performance  AT-compatible  PC 
Magazine  called  ". . .  the  most 
judicious  choice . . ."  And 
introduced  the  first  386  system, 
which  PC  Tech  Journal  said 

. .  brings  up-to-date  technology 
to  affordable  386  systems!' 

Our  complete  line  of  perfor- 
mance XT  and  AT-compatible 
systems  offers  the  advanced 
technology  of  one  of  the 
world's  most  experienced  PC 


design  teams.  And  the  cost- 
effective  quality  of  Singapore- 
based  manufacturing.  So  you 
simply  get  more  computing 
power  for  less  mone\'.  From  a 
growing  international  net- 
work of  ALR  dealers  chosen 
for  their  ability  to  deliver  full- 
service  and  support. 

Call  Advanced  Logic  Research 
today  for  the  name  of  your  local 
ALR  dealer.  And  discover  the 
price  of  power  isn't  as  higli  as  it 
used  to  be. 

Performance  Specifications 
386/2  ModellO  $1990 


•  ALR-designcd  system 
board 

•  16  MHz  80386  processor 

•  10  .MHz  8028^  suppori 

•  1  MB  32-bit  RAM. 
expandable  to  2  MB  on 
s>'siem  board 

386/2  Model  40 

•  ALR-designcd  system 
board 

•  16  MHz  80586  processor 

•  10  MHz  80287  support 

•  2  MB  32  bit  RAM 

•  40  MB.  30  ms.  or  less, 
access  time  hard  disk 
drive 

386/2  Model  80 

•  ALR-designcd  s>-sicm 
board 

•  16  MHz  80386  processor 

•  10  MHz  8028-'  support 

•  2  MB  32-bit  RA.M 

•  70  MB.  30  ms,  or  faster, 
access  time  hard  disk 
drive 

386/2  Model  130 


I  2  .MB  floppy  disk  drive 
Serial  and  parallel  ports 
'  H  expansion  slots 
'  101  -kc\-  kcNboard 


$3990 


•  EMS  and  multitasking 
>ofm-.irc 

•  I  2  .MB  fiupp\-  disk  drive 

•  Serial  and  parallel  pons 

•  Dcsku)p  or  floormouni 

•  H  expansion  slots 

•  11)1  kc>' kc)'board 


$4690 


EMS  and  multitasking 
software 

1  2  MB  n<ippy  disk  drive 
'  Serial  and  parallel  ports 
•  Desktop  or  fliwrmount 
'  H  expansion  slots 
'  101  -ke>'  kevboard 


$7299 


•  ALR-designcd  system       •  E.MS  and  muliiusking 


Mifiware 

•  I  2  .MB  floppy  disk  drive 

•  Serial  and  parallel  pons 

•  H  expansion  slots 

•  101  kev  kevboard 


board 

•  16  MHz  80386  proces.sor 

•  10  MHz  80287  support 
•2MB32-bilRA.M 

•  130  MB.  30  ms,  or  faster, 
access  time  hard  disk 
drive 

Enhancements 


A  complete  angc  of  enhancements,  including  4MB 
32-bit  RAM  and  multifunction  products  as  well  as 
additional  I/O  options  are  assailable.  640  x  480  pixel 
AV  EGA  with  16  colors  and  GA  786  graphics  adapters 
available  third  quarter. 


Monitor  not  included 


Advanced  Logic  Research,  Inc. 

10  Chr\-sler.  Irvine,  CA  92''18  (7M)  581-6770 
FAX  (-H)Wl-92lO  TELEX  SK)6(IIhS2S, 
.\nswer  back  Advanced  Uigic 
From  Asia  or  Europe  call  ALR/VCtjrno  Tcchmilogy 
Phone;  (65)2592521  TELEX  RS3Hll<WRNTEr. 
CIRCLE  522  ON  READER  SERVICE  CARD 


SpcdAcaikMU,  connguratkms  and  prices  subtecl  to  chanRC  without  nonce.  Copyright  i997  Advanced  Ijogic  Research  All  righu  reserved 

386/2  and  GA  '*H6  arc  irademarits  of  Ad\-anced  Logic  Research.  Inc  AT  a  irademarli  of  Iniemalional  Business  Machines  Corp.  Desqvlew  a  iradcfnaik  of  Quanerdecli  OlTice  Systems 
Phoenix  a  trademark  of  Phoenix  Technolog)'.  Ltd 
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The  Envelope  Please . . . 
prints  envelopes  with  a  few 
keystrokes, 
it's  so  easy,  you'll  stop 
mailing  printed  letters  In 
handwritten  envelopes. 
When  the  address  is  on 
screen,  point  to  It  and  push  a 
keyl 

You  can  run  envelopes 
through  most  printers  side- 
ways and  print  your  return 
address  at  the  touch  of  a  key. 

The  Envelope  Please...  runs  on  IBM  PC 
and  compatibles,  occupying  15k  bytes 
of  memory.  It  works  with  any  software  that 
uses  text  mode. 

To  order 

Send  us  a  check  for  $39  US  funds,  or  call  with 
your  credit  card. 

(416)  961-8243 

P«ym«nt  mathod  MC-Vls«-Anwx-Dln«rs-Ch»ck 

C*rdNo.   

Expiry  Dim   

Nanw   

Address  


CIty/Stite   

Phone  No.   

Slgrutur*  

All  orders  Shipped  at  ourexpense  within  the  day. 


y 


45  Charles  St.  East 
Third  Floor,  Dept.  206 
Toronto.  Ontario  M4Y  1S2 


Quaid  Software  Limited 
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EXECUTIVE  EDrrORS  Bill  Hiwvd.  Uisa  Simonc.  Paul  Sotnervm 


WEST  COAST  EDITOR  
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MANAGER.  COPY  EDfT  
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Incomparably! 

"It  outperforms  the  competition  at  a  price  that  is  simply  the  best  deal  on  the  market." 

DataPro  Research  Corporation 


MEGAHERTZ  80286 


"Wells  American's  A  ★Star  II  stands  out 
from  the  crowd.... This  reviewer  found  the 
[keyboard)  touch  to  be  very  good.... [The 
documentation)  is  well  written  and  easy  to 
understand  and  all  the  illustrations 
are  clear  and  accurate. 

We  find  the  A  ★Star  II  "vmmmh^hhmh 

to  be  a  very  attractive 

ATcompatible  computer."  l  j,^^  A*Star 
- -Compatibles  Reporr    ,     .  j  «  '"T  /T 


"If  you're  looking  for  a 
bargain-priced  AT 
type  computer  -  and 
there  are  many  to 
consider  these  days  - 
the  A  ★Star  is  one 
that  seems  well 
worth  the  price."  |  j' 

Personal  Computing  H  n 
—Patrick  Honan        |    ■  11 

"This  computer  is  a  WWB^ 

whale  of  a  buy. ...In- 

side  the  case  it  is  neat 

and  well  designed.  IPP 

It  just  looks  like 

quality!. ..I  would  find  Hf^ 

it  hard  to  believe  that 

you  could  outgrow  the  BH 

A*Star  anytime  in  the 

near  future. .  .If  I  were  buying  a 

computer  now  it  would  be  this 

offering  from  Wells." 

Compulor  Shopper  ' 

— Lon  Andrews  ( 


"All  in  all,  (the  A  ★Star)  is  a  superior  PC/AT 
compatible  unit.... When  one  considers 
price,  performance,  upgradability,  manufac- 
turer support  and  assembly  within  the 
GSA,  it  is  a  definite  winner." 

■■n^  Comput  ier 

— Jake  Epstein 

I    ,  ' 

■      "It  is  as  compatible  as  the  best  units 
tested. . .  .Its  money-back  guarantee 
is  commendable.... [the  A  ★Star) 
has  the  potential  to  be  a  low 
|||nJ||Mlk  whiz." 

PC  ne 

1^  — Jon  Pepper 


"What  the  world  needs 
now  is  an  AT  which  is  sig- 
nificantly cheaper  than  all 
the  others,  while  provid- 
ing a  higher  level  of  per- 
formance than  most,  with 
a  high  degree  of  compat- 
i    ibility  and  good  quality, 
k         And  that's  exactly 
m  what  the  A  ★Star  II  is." 


 1  1  If  J 


>^  -^\'^^*^'*'^^  Australian  PC 

^^^^^mS^^^^^  — Davies 

"Graphics  screens  that  take  10 
and  20  seconds  to  redraw  at  6MHz, 
now  appear  in  three  or  four  seconds. 
If  it  doesn't  run  at  12MHz,  in  5  seconds 
you  can  switch  to  a  lower  speed.  We  were 
very  favorably  impressed.' 

DataPro  Research  Corporation 


Unsurpassed  quality.  Unbeatable  performance.  Exceptional  manufacturer  support. 
The  experts  agree!  There  are  no  other  IBM  PC/AT  compatibles  quite  like  our  A  ★Star 
microcomputers.  With  prices  starting  at  only  $1095  for  a  12MHz  unit,  it's  no  wonder  so  many 
of  our  customers  are  saying  goodbye  to  IBM  in  favor  of  a  "good  buy"  from  Wells  American. 

I     I    Call  or  write  us  today  about  our  31-day  trial  offer.        ,  i      i  I 


•1^ 

r 


Wells  American. 


Corporate  Headquarters:  3243  Sunset  Boulevard  •  West  Columbia.  South  Carolina  29169  •  803/796-7800  •  TWX  510  601-2645 


IBM  and  PC '  AT  are  IratJem.ifks  ol  Inlefnar^onal  Business  Mactiines  C<Kpofl1ion 
CIRCLE  515  ON  RFADER  SERVICE  CARD 


!ial. 


■ 
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CO\  ER  STORY 


Supplementing  the 
Keyboard:  Point-and-Shoot 
Devices 

Bill  HowardfThcK's  only  so 
much  you  can  do  with  a 
keyboard  before  its  limita- 
tions— and  the  need  for  alterna- 
tives— become  apparent. 
Alternate  input  devices  are  the 
answer  for  a  growing  number 
of  users  who  want  to  draw  on- 
screen naturally  and  make 
menu  selections  quickly  and 
conveniently  95 

Keyboards  Beyond  the 
Ordinary 

Alfred  Poor/The  demands  of 
harsh  environments  and  the 
productivity  advantage  of 
integrating  standard  and 
alternate  input  technologies 
have  given  rise  to  the  three 
specialized  keyboards 
reviewed  here  99 

Light  Pens  for  On-screen 
Drawing 

Philip  F.H.  Rose  and  Plul  Wis- 
wf/Z/Light  pens  are  inexpensive 
devices  for  drawing  or  point- 
and-shoot  applications.  But  can 
their  low  price  compensate  for 
their  ergonomic  drawbacks  and 
limited  software  suppt^rl  ?  .  105 

These  keybiiarJs  can  survive 
nigged  sellings  and  nx^t  out- 
of-the-ordinary  needs. 


Mice  for  Mainstream 
Applications 

Christopher  Burr,  Bill 
Howard.  Mill  Jones,  and 
Jonathan  Mal:kin/Becduse 
they  work  with  mt)st 
mainstream  applications,  mice 
are  the  pointing  devices  of 
choice  among  PC  users.  If 
desktop  publishing.  CAD.  or 
paint  and  drawing  programs 
are  in  your  future,  some  sort  of 
mouse  will  be  there,  too . . .  117 

Tablets  for  Precision 
Graphics 

Gerard  Kimkel.  Alfred  Poor, 
and  Tom  StanionfYixb\Q\s 
recreate  the  familiar  drafting 
table  for  CAD  and  computer 
graphics  designers   1 59 

Touch-screens  for  Intuitive 
Input 

M.  D«i7(/5/rwu'/Touch-screens 
let  you  use  the  most  intuitive  of 
all  pointing  devices — your 
finger.  But  the  lack  of  available 
stiftware  drivers,  combined 
with  poor  ergonomics,  limits 
their  effectiveness  for  most  PC 
applications   183 

Trackballs:  Stationary  Mice 

Alfred  Poor/ A  trackball  can 
give  you  the  precise  movement 
and  cursor  control  of  a  mouse, 
without  using  up  the  desk  space 
that  a  mouse  needs  to  run . .  1 99 
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ADD-IN  BOARDS 
Taking  Your  AT's  Memory 
to  the  Maximum 

Frank  Bicanflhese  1 1 
multifunction  boards  give  you 
the  extra  memory,  ports,  and 
other  features  you  need  to 
increase  the  power  and 
performance  of  your  AT. . .  255 

DATABASE 
MANAGEMENT 
Picture  Databases:  Coming 
into  Focus 

Robin  Raskin  and  M.  David 
StonefYhese  six 
.systems — from  Caico  Digital 
Equipment.  Chorus  Data 
Sy.stcms.  Core  Analytic. 
PictureWare.  and  Royal 
Recovery  Systems — are  the 
first  products  that  let  you  add 
pictures  to  database  files.  But 
this  new  technology  is 
hampered  by  high  costs  and 
technical  glitches  341 

CONNECTIVITY 
Making  Connections:  Voice- 
and-Data  PBX  Systems 

Frank  J.  Derjier.  Vr./Tum 
your  telephone  wires  into  a 
complete  connectivity  solution 
by  hooking  them  up  to  a  voice- 
and-data  PBX.  ideal  for  file 
transfers  and  equipment 
sharing,  these  systems  permit 
dozens  of  daily  connections 
with  little  fuss   307 

COMPUTERS 

NEC  APC  IVs:  Copycat 

Engineering  at  Its  Best 

Winn  L.  Rosch/ls  the  quality 
construction  of  the  two  newest 
AT  compatibles  from  NEC 
enough  to  win  them  a  favored 
place  in  a  market  already 
crowded  with  AT  clones?  .  297 
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UTILITIES 

TSR  Desktop  Organizers: 
More  Features,  Fewer 
Conflicts 

Men'  Adrian  and  Tom  Badg- 
fK/The  14  RAM-resident 
desktop  organizers  reviewed 
here  are  far  more  sophisticated 
and  far  less  ornery  than  their 
predecessors  205 

Back  from  the  Brink:  File 
Recovery  Software 

Winn  L.  Rosch/h  Norton  still 
the  best?  In  these  reviews.  The 
Norton  Utilities  stands  up  to 
nine  programs  that  challenge  its 
preeminence.  Many  of  the 
contenders  offer  options  that 
make  the  original  magic  of 
Undelete  seem  tame,  including 
data  insurance,  subdirectory 
unremoval,  file  unscattering, 
and  more  3S1 
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Hands  On: 

•  Crosstalk  Mark  4 

.  386  PCs  irom  Kaypro.  PC's 
Limited,  and  WIN  Labs 

•  Write-in,  a  1-2-3  add-in 
word  processor 

•  FastCAD 

•  The  Complete  Answering 
Machine 

•  TURBOsmith   1^ 
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Hands-on  reviews  of  family- 
entertainment  software.  This 
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Writer  Rabbit  :  Smart  Eyes; 
Peterson's  Financial  Aid 
Service:  CompuSer\e:  A-Plus 
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REMOVE,  and  PCMAP  let 
you  sling  TSRs  in  and  out  of 
RAM  without  rebooting ...  4 1 9 
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PROGRAMMING/ 
UTILITIES 

Doing  What  DIR  Doesn' 

MicluielJ.  Meffordl¥vQm 
within  DIR's  listing  of  your 
directory,  you  can  view, 
rename,  delete,  or  move  files 
with  a  few  keystrokes  437 

SPREADSHEET  CLINIC 

Jared  TaylorlDc\c\c  range 
names  in  a  wink;  add  extended 
ASCIIs  to  your  worksheet; 
capsize  columns  of  data;  exile 
unnecessary  translators ....  46 1 

CONNECTIVITY  CLINIC 

Frank  J.  Derfler,  Vr./Making  a 
network  server  give  you  the 
right  time  of  day  467 

POWER  USER 

Craig  L.  Stark/Two  or  more 
children  files  for  a  single 
dBASE  parent;  running 
programs  from  within  word 
processors  473 

USER-TO-USER 

Paul  S<mwrs<m/A  legit  way  to 
test  for  the  EGA;  blanking  your 
screen  and  filling  it  with 

folor  4X3 
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Charles  Petzold/The  nitty- 
gritty  of  Btxilean  logic  at  the 
bit-lbr-bit  level  493 
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WHAT'S  INSIDE 


Hard  disk  users  know  the  sce- 
nario. You  type  DIR  and  300 

files  scroll  by  with  strange 
names  like  KY_ZOOT3.SW! 
and  JN86HQS5.HOT.  One  is 
the  report  from  last  year  that 
you  urgently  need — but  which 
one?  The  inscrutable  filenames 
don't  help,  and  as  you  labori- 
ously use  the  DOS  TYPE  com- 

Conlribuiini;  editor  Michael  J 
Morioril 

mand  or  your  word  processor  to  display  their  contents,  you  realize 
that  what  you  really  ought  to  do  is  delete,  rename,  or  move  most  of 
them.  But  that  would  take  hours. 

Unless,  of  course,  you  have  PC  Magazine's  wonderful 
DR.COM  handy.  One  of  our  goals  is  to  help  readers  work  faster, 
smarter,  and  better.  We  cram  every  Pnxluctivity  section  with  inge- 
nious tips,  timesaving  techniques,  and  powerful  free  programs. 
This  issue  offers  what  many  of  us  here  feel  is  the  most  useful  free 
utility  we've  ever  published:  Michael  J.  Mefford's  dazzling 
DR.COM  {so  named  since  you'll  use  it  instead  of  DIR).  DR  dix:s 
just  about  everything  DOS  doesn't.  For  details,  see  "'Doing  What 
DIR  Dcxisn't."  page  437. 

Contributing  editor  Mefford  (pictured  ab<.)ve)  writes  his  pro- 
grams from  an  office  nestled  in  a  thick  stand  of  Oregon  pines  over- 
Uxiking  the  wide  sandy  coast.  He's  been  cranking  out  assembly 
language  code  for  the  back  of  the  magazine  16  hours  a  day.  seven 
days  a  week.  Each  issue  we  ask  Michael,  and  our  other  program- 
ming gurus  like  Jeff  Prosise,  to  create  some  of  the  most  compact, 
capable  little  utilities  available.  And  we  think  they  succeed.  If  you 
haven't  yet  tried  them,  DR  is  a  terrific  place  to  start. 

While  our  programming  utilities  give  you  DOS  altematives, 
our  cover  story  gives  you  an  in-depth  kK>k  at  the  newest  altema- 
tives to  the  keyboard.  Currently  8  to  1 0  percent  of  all  PC  users  have 
a  mouse,  light  pen.  trackball,  touch-screen,  tablet,  or  specialized 
keyboard.  The  most  widely  used  of  these  products — mice — al- 
ready work  with  such  mainstream  applications  as  word  prtKessors 
and  spreadsheets.  And  if  you  want  to  use  desktop  publishing. 
CAD.  drawing,  or  painting  packages  efficiently,  you'll  find  these 
devices  particularly  interesting.  Look  for  reviews  of  36  of  these  al- 
ternate input  devices  starting  on  page  95. 

Elsewhere  in  this  issue,  we've  found  that  slick  newcomers  arc 
giving  our  old  favorites  The  Norton  Utilities  and  Borland's  Side- 
Kick  a  run  for  their  money .  While  Norton  once  ruled  the  file  recov- 
ery rtx)st.  several  competitors  have  caught  up  and  have  done  even 
better  with  some  forms  of  file  recovery — see  "Back  from  the 
Brink:  File  Recovery  Software."  page  381.  Similarly,  in  "TSR 
Desktop  Organizers:  More  Features,  Fewer  Conflicts.  "  page  205, 
we've  found  that  SideKick's  position  may  be  usurped.  i*: 
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AND  N0^\(  AN  UNFAIR 
COMPARISON  BETWEEN  THE  COMPAQ  386 
AND  THE  NEW  PC'S  LIMITED  386f 


'  In  truth,  any  C'()ni|)aris()n  between  the  two 
comput  ers  would  be  less  t  han  lair 

Because  when  we  built  our  ;]86  machine, 
we  didn't  just  c()|)y  what  the  other  ^nys  wen^ 
doin^,  t  hen  t  hrow  in  a  lew  (^xt.ra  microchips  lor 
good  measure;  w(^  built  the  indust  ry  s  tirst  true 
second -generation  .'580  computer 

Just  take  a  look  at  how  t  his  baby  i)erlorms. 
i      Our  pro|)ri(^tary  :}8()  motluTboard  is 
less  clutt(Ted  and  ut  ilizes  Very  Large  Scale  . 
hit  egmt  ion  and  St  at  ic  RAM.  As  a  result  ,  this 
machine  has  zero  wait  states,  scn^ams  througti 
compatible  soft  ware,  and  l)k)ws  the  doors  oil" 
Compaq's  386  on  16  and  32  bit  instructions, 
mathematical  calculations,  sort  ing  and 
memory  I'ead  and  write  tests* 

Now  take  a  look  at  the  [)rice.  Because  you 
buy  din^ctly  from  us,  you  bypass  t  he  middlemen 
—       their  ^^^^^■^■■^^^■■I^H 


dealer  markups.  That  means  you  can  get  our 
38()  for  around  $3,()()0  less  than  Compaq's** 

But  saving  money  is  just  t  he  beginning, 
back  e>very  macliine  with  a  one-year  war- 
ranty and  a  3()-day  no-questions-asked  money 
back  guarantee.  Ajid  the  kjw  systems  prices 
include  the  cost  (M  your  optional  12-month 
on-site  service  contract  wit  h  Honeywell  Bull. 

To  order  your  computer,  call  us  at 
1-800-426-5 1 50.  Talk  to  one  of  our  sales 
representatives  about  which  computers  you 
want,  give  us  your  credit  card  number  or 
corporate  purchase  order  number,  and  UPS 
will  deliver  your  computers  to  your  door 

So  to  all  of  you  who  already  bougiit 
Compaq's  386,  you  have  our  condolences. 

And  to  those  of  you  who  are  thinking  of 
buying  one,  you  have  our  phone  number: 
^■■^^^^^B  1-800-426-5150. 


PC'S  LIMITED  386- 

INTI':i.  H«:|K6  RUNNING  AT  16  Wl7. 
IH24K  OK  »  WAIT  .STATK  .STATIC  RAM 
1.2  HFA:  n.OIM'Y  DRIVK 
('(IMIIINKD  FLOPPY  AND  HARD  DI.SK  C'ONTROUfR 
.SMART  VII  (REAL  TIMF:  IIIAUNOSTIC  UI.SPLAVI 
KCA  IIKill  RI-:.S0I.UTION  MONITOR 


2  .SKRIAI.  AND  I  PARAI.I-KI.  PORT 


SH  -PCs  Limited 386 BenctirrurliSludy is 
available  upon  wnllen  request 
' '  Based  on  current  suggested  retail 
price,  effective  May  IV 
lor  most  comparable  system  Compaa  Model 
70  with  a  70  Meg  hard  drive  list  price  $8  699 
PC  s  Limited  386'6  witti  a  70  Meg  hard  dnve  list 
pnceS5.399 


PC'S  LIMITED  386 


Copyrighted  material 


The  386'"  Monochrome  System 

Includes  the  following  standard  features  and  options. 
Intel  80386  running  at  16  MHz 
1024K  of  0  \^^t  State  Static  RAM 
12  ^feg  floppy  drive 

Ck)mbined  floppy  and  hard  disk  ControUer 
101  key  Keyboard 
192  watt  Power  Supply 

System  Clock/Calendar/Configuration  Data  in 

CMOS  RAM  with  battery  backup 
Hercules  compatible  Monochrome  Graphics  card 
2  Serial  and  2  Parallel  ports 
High  Resolution  \fonochrome  Monitor 
Smart  Vu'"  (Real  Time  Diagnostic  Display) 
12  month,  on-site  Honeywell  Bull  service  contract 


With  a  40  Meg,  28  MS  hard  drive 

and  standard  chassis  $4,499 

With  a  70  Meg,  28  MS  hard  drive 

and  standard  chassis  $4,899 

With  a  150  Meg,  18  MS  hard  drive 

and  standard  chassis  $5,899 


The  386'^  EGA  Color  System 

The  above  system  with  the  following  substitutions. 
EGA  Video  card 
2  Serial  and  1  Parallel  port 
The  EGA  High  Resolution  Monitor 
with  a  40  Meg,  28  MS  hard  drive 


and  standard  chassis  $4,999 

With  a  70  Meg,  28  MS  hard  drive 

and  standard  chassis  $5,399 

With  a  150  Meg,  18  MS  hard  drive 

and  standard  chassis  $6,499 


The  286'^  Monochrome  System 

Includes  the foUmuing  standard features  and  options. 

Intel  80286  running  at  6  and  12  MHz 

1024K  on  board  •  1.2  Meg  floppy  drive 

Combined  floppy  and  hard  disk  Controller 

84  key  Keyboard 

192  watt  Power  Supply 

Clock/Calendar  with  battery  backup 

Hercules  compatible  Monochrome  Graphics  card 

2  Serial  and  2  Parallel  ports 

High  Resolution  Monochrome  Monitor 

Standard  chassis 

Smart  W  (Real  Time  Diagnostic  Display) 

12  month,  on-site  Honeywell  Bull  service  contract 

W\\h  a  40  Meg,  28  MS  hard  drive  $2.\m_ 

With  a  70  Meg,  28  MS  hard  drive  $2.9^ 

The  286'^  EGA  Color  System 

The  above  system  with  the  following  substitutions. 
EGA  card 

2  Serial  and  1  Parallel  port 

The  EGA  High  Resolution  Monitor 

With  a  40  Meg,  28  MS  hard  drive  $3,199 

With  a  70  Meg,  28  MS  hard  drive  $3.499 


We  have  technical  support  people  that  you  can  talk  to  for  free  by 
calling  1  800  624  9896. 

Our  T\)tal  Satisfaction  Guarantee  works  like  this:  Any  item  bought 
from  us  may  be  returned  within  30  days  from  the  date  it  was  shipped  for  a 
full  refund  of  your  purchase  price.  Returned  items  must  be  as- new,  not 
modified  or  damaged,  with  all  warranty  cards,  manuals,  and  packaging 
intact.  Returned  items  must  be  shipped  prepaid  and  insured,  and  must 
bear  a  PC's  Limited  Credit  Return  Authorization  (CRA)  on  the  shipping 
label. 

Our  One  Year  Limited  Warranty  says  we  warrant  each  system  we 
manufacture  to  be  free  from  defects  in  materials  and  workmanship  for 
one  year  following  the  date  of  shipment  from  PCs  Limited.  During  the  one 


An  systems  prices  include  trie  lulures  and  optkms  hsted.  Pnctng  and  System  SpeciOcatlons  are  sub|ect  lo  dunge  witlxxjl  notice  Please  inquire  lor  current  details  P  1967  PC's  Limited  Odl  Computer  Corporation 


AT  mW,  LOWER  PRICES  BEYOND  COMPARE. 


The  286^  Monochrome  System 

Incltides  the  foUmving  standard  features  and  opiums. 
Intel  80286  running  at  6  and  8  MHz 
1024K  on  board  •  1.2  Nfeg  floppy  drive 
Combined  floppy  and  hard  disk  Controller 
84  key  Keyboaixl  •  192  watt  Pbwer  Supply 
Clock/Calendar  with  battery  backup 
Ifercules  compatible  Monochrome  Grafrfiics  card 
2  Serial  and  2  Parallel  ports  •  High  Resolution  Mono- 
chrome Monitor  •  Smart  Vu'"  (Real  Time 
Diagnostic  Display) 
12  month,  on-site  Honeywell  Bull  service  contract 
With  a  20  Meg,  65  MS  hard  drive 

and  the  space  saving  chassis  $1,799 

With  a  40  Meg,  40  MS  hard  drive 

and  standard  chassis  $2,149 

The  286«  EGA  Color  System 

The  above  system  unth  thefoLkming  substitutions. 
EGA  card  •  2  Serial  &  1  Parallel  port  •  EGA  High 
Resolution  Monitor 
With  one  20  Meg,  65  MS  haixl  drive 

and  the  space  saving  chassis  $2,299 

With  a  40  Meg,  40  MS  hard  drive 

and  standard  chassis  $2.649 

year  period,  we  will  repair  or  replace,  at  our  option,  any  defective  products 
at  no  additional  charge. 

Optional  Honeywell  Bull  On  Site  Service  Contract  provides  for  on-site 
service  for  parts  and  labor  within  the  next  business  day  if  your  system  is 
located  within  100  miles  of  Honeywell  Bull's  185  service  locations. 

A  system  is  defined  as  a  CPU,  monitor,  video  card  and  the  disk  drives 
indicated  above.  Your  co  operation  will  be  required  in  explaining  the 
problem  before  a  customer  service  engineer  is  dispatched. 

Call  or  write  PC's  Limited  for  the  complete  terms  of  our  Tbtal 
Satisfaction  Guarantee,  our  One  Year  Warranty  and  the  Honeywell  Bull 
Service  Contract.  PC's  Limited,  1611  Headway  Circle,  Bldg.  3,  Austin, 
Itexas  78754. 


The  Turbo  Monochrome  System 
Includes  thefoUowing  standard features  and  options. 
Intel  16-bit  8088-2  running  at  4.77  and  8  MHz 
640K  on  board  •  84  key  Keyboard 
130  watt  Pbwer  SuH)ly 
Hercules  c(MT^)atiWe  Graphics  Adapter  with 

1  Parallel  port 
High  Resolution  Nfonochnxne  Monitor 
12  month,  on-site  HcHieywell  Bull  service  contract 

With  one  360K  floppy  drive  $799 

With  one  360K  floppy  and  a  20  Meg, 

65  MS  hard  drive  $1,199 

The  Turbo  EGA  Color  System 

The  above  system  loith  the  fallowing  substitutions. 
EGA  card 

The  EGA  High  Resolution  Monitor 
With  one  360K  floppy  drive  and  a 

20  Meg,  65  MS  hard  drive  $1,699 

With  one  360K  floppy  and  a  40  Meg, 

40  MS  hard  drive  $2,199 

AT,  Hercules,  and  HoneyxveU  BtUl  are  registered  trademarks. 

Tb  order  a  PC's  Limited  computer 
caU  us  at  1-800426-5150.  Extension 
731. 

Our  sales  lines  are  open  jfrom  7  to  7 
Monday  through  Friday  and  9  until  2 
on  Saturday  Central  Standard  Time. 

PCSUMITED 

Dell  Computer  Corporation 
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ShowB 


Teanar's  New  EGA  Master 800"  and 
EGA  Master 480"  Head  a  Distinguished 
Cast  of  PC  Graphics  Cards. 


The  new  EGA  Master  800  lets  you  show  off  your 
business  graphics  in  glorious,  crisp  800x600  resolution 
in  16  colons!  It's  the  first  EGA 
solution  to  take  full  advantage 
of  the  performance  of  your  NEC 
Multisync™  or  other  multiscan 
monitor  So  it  really  makes  your 
investment  pay^  off... in  full  color! 

Costarring  in  16  colors  is  the 
EGA  Master 480.  It  offers 640x480 
resolution  on  your  multiscan 
monitor  and  supports  132-column 
x44-line  spreadsheets  under 
1-2-3*  and  Symphony* 

Tecmar's  special  software 
drivers,  included  with  both  the 


EGA  Master  800  and  480,  give  you  maximum  resolu- 
tions using  Windows,  GEM™  and  AutoCAD* 

The  EGA  Master  800  and  480 
are  completely  compatible  (right 
down  to  the  chip-register  level) 
with  all  major  graphics  standards— 
MDA,  Hercules™  CGA  and 
EGA.  As  well  as  with  popular 
monitors— monochiTDme,  color, 
enhanced  color  and  multiscan. 
So  wu're  guaranteed  100%  hard- 
ware and  software  compatibility. 

Economical  EGA.  For  low- 
cost  IBN 1*  EGA  graphics  the  EGA 
Master"  is  the  critics'  choice'  It 
offers  16  rich  colors  in  640x350 


EGA  Master  480.  Up  to  640 

x480  resolution  in  16  colors 

132-columnx44-line  spreadsheet 
support  provided  for  1-2-3  and 
Symphony 

100%  EGA.  CGA.  llcr.-ulcs 
and  MDA  software  compaiibility 
built  in  from  the  dnp-register 
level  up 


256KB  video  RAM 


Half-card  design  makes  it  the 
perfea  fit  for  Mlf-skc  slots  — 


Wiruicrws  Draw"  running  under 
Microsoft*  Wmdcnvs  in  maximum 
Multisync  resolution  (800x560) 
using  EGA  Master  800. 


EGA  Master  480  and  800  are  compatible 
with  IBM's  new  Personal  System/T*  Model 
30— delivering  high-resolution,  16-color 
graphics  for  your  multiscan  monitor 


Supports  multiscan,  enhanced 
color,  RGB  and  irumocbrome  ■ 
displays 


EGA  Master  800.  Up  to 

800x600  resolution -other ' 
features  similar  to  480  model 


Coi 


usiness 


resolution  on  an  Enhanced  Color  Display  or  com 
patible  using  your  favorite  EGA  applications.  , 

CGA  and  More.  The  Tecmar  Graphics 
Master™  plays  a  double  role  in  PC  graphics. 
On  a  color  monitor,  it  reveals  a  superb  com- 
mand of  CGA  software— displaying  16  colors 
in  resolutions  up  to  640x400.  While  on  a  mono 
chrome  display,  its  MDA  (monochrome  text)  mode 
produces  precise  text  in  resolutions  up  to  720x  700. 

Monochrome  Classics.  The  Tecmar  MGIOOO™  pro- 
vides both  MDA  and  Hercules  compatibility  while  the 


The  Right 
Choice  for  All 
Graphics 
Applications. 

Standard  Graphi 
Modes 

cs 

Tecmar  Plus™  Modes 

MDA 

Hercules 

CGA 

EGA 

640  X 
400 

640  X 
480 

720  X 
700 

800x 
600 

EGA  Master  800 

• 

• 

• 

• 

• 

• 

EGA  Master 

• 

• 

Graphics  Master 

• 

• 

• 

• 

MGIOOO 

• 

• 

M500 

• 

M500™  guarantees  compatibility  with  the 

thousands  of  MDA  software  packages  available 
Guaranteed  Quality.  Trouble-free  operation 
is  assured  with  Tecmar's  exclusive  QuiclcTum™ 
Quality  Service  Because,  if  there  is  a  problem 
within  the  first  six  months  of  your  two-year 
warranty,  Tecmar  will  replace  your  graphics 
card  within  48  hours.  That's  made-in-the-U.S.A. 
quality. .  .guaranteed! 

A  Personal  Screening.  Visit  your  local  Tecmar 
Dealer  today  for  a  personal  demonstration  on  how 
to  improve  your  PC  picture  And  for  your  FREE  guide 
to  Tecmar's  complete  line  of  PC  graphics  products  call 
(216)  349-1009.  Or  write  to  Tecmar,  Inc.,  6225  Cochran 
Road,  Solon,  Ohio  44139-3377. 


TE0M/1R 


M500.  MDA-compatible 
monochrome  text 


MGIOOO.  Hercules  and  MDA 
compatible  monochrome  graphics 


Graphics  Master.  Up  to 

720x700 monochrome.  720x480 
4-color  and  640x400  16-color 
•  Compatible  with  RGB  and 
monochrome  displays  'Runs 
CGA  and  MDA  software 


EGA  Master.  Low-cost  EGA 
solution  •  640x350  resolution 
in  16  colors  •  Compatible  with 
all  EGA  software  •  256KB  video 
RAM  •  Serial  port  optional 

'PC  Maffazine  Edaor's  ChoKC  Aiugtui  I'Jtib 

EGA  Afowr  900.  EGA  Masur  490.  EGA  Majur.  Graphics  Master.  MGIOOO.  M50t».  QuicklUrn  and  Tecmar  Pius  trademarlu  of  Tecmar.  IrK. :  IBM  rmstered  trademark  of  Intemationat  Buxiruss  MacHttes  Corp. ;  Multisync  trademark  of  SEC 
Home  Electronics^  12  3  and  Symciiony  registered  trademarks  ol  Lotus  l'>evelopment  Orp.,  GE.Si  regtstend  trademark  ol  Digtlal  Research:  AutoCAD  registered  trademark  of  Autodesk  Inc :  Hercules  trademark  <^  Hercules  Crafhic  Products, 
Inc.:  Microsoft  registered  trademant  of  Mtcivsoft.  Corp..  Windows  Draw  trademark  of  Micn>graphx.  Inc  ©Copyrigfit  TKmar.  inc.  198''  Ml  rights  reserved 
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The  last  thing 
you  want  from 
vour  modem 


excitement. 


Ven-Tel  modems  let  you  use  your  phone  to  exchange 
information  with  PCs  anywhere  in  the  world.  We 
think  that's  pretty  exciting. 

Getting  line  hits,  dropped  connections  and 
incompleted  calls  from  your  modem  can  be 
thrilling  in  its  own  way,  too.  But  that's  not  the 
^'11  kind  of  excitement  you  need  in  business.  And 
^    we  go  to  great  lengths  to  make  sure  you 
don't  get  it. 

At  Ven-Tel  we've  been  mak- 
ing more  reliable  modems 
since  1974. 

Ven-Tel  modems  put  less 
stress  on  your  PC  because 
they  have  fewer  components— 
70  vs.  the  300  or  so  in  other 
modems.  And  while  other  manufac- 
turers may  settle  for  random  testing, 
every  Ven-Tel  modem  must  pass  a  72 
hour  "bum-in"  period— plus  exten- 
sive testing  on  real  phone  lines. 

As  good  as  Ven-Tel  modems 
are,  we  still  back  every  one 
with  a  free  five-year  warranty. 
No  other  major  manufacturer 
even  comes  close. 
So  if  you  want  a  modem  that  won't  add  the 
wrong  kind  of  excitement  to  your  workday,  you  want  Ven-Tel. 


Modems 


Our  free  24-page  booklet,  "How  To  Select  The  Correct  Modem"  contains  specific  information 
about  our  full  line  of  modems. To  request  your  copy,  call  800-538-5121.  In  California,  call 
408-727-5721. 
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PC  MAGAZINE 


WANTED:  MORE  WRITERS 

The  recent  appearance  of  well-organized, 
readable  documentation  cited  by  Jim  Sey- 
mour (Jim  Seymour,  PC  Magazine,  Vol- 
ume 6  Number  9)  results  ftx)m  the  software 
industry's  growing  awareness  that  writers, 
and  not  programmers,  should  write  docu- 
mentation. Writers  have  the  necessary 
skills  for  communicating  with  people, 
which  are  quite  different  from  those  need- 
ed for  communicating  with  machines.  In 
addition,  writers  are  more  likely  than  pro- 
grammers to  see  software  from  the  user's 
point  of  view  and  to  anticipate  his  ques- 
tions and  concerns.  The  result:  good  docu- 
mentation that  reduces  the  amount  of  time 
and  money  spent  on  fielding  calls  from 
baffled  users. 

Cheryl  Morrison 
President,  DocuClear 
New  York,  New  York 

A  SOLE  OF  THE  TIMES 

In  reference  to  Stephen  Manes's  very 
amusing  column  about  computerized  run- 
ning shoes  (Stephen  Manes,  PC  Maga- 
zine, Volume  6  Number  7),  here  is  a  defi- 
nition of  computerized  running  shoes  at 
tiyouts  for  a  running  competition:  These 
are  the  soles  that  time  men's  tries. 

Leslie  A.  Watson 
Annandale,  Virginia 

GOOD  INTENTIONS 

Regarding  your  bit  of  humor  about  the 
glossary  entry  for  "endless  loop"  in  Ash- 
ton-Tate's  Advanced  Programmer' s 
Guide  (First  Lxx)ks,  PC  Magazine,  Vol- 
ume 6  Number  8),  are  you  so  witless  as  to 
think  these  entries  are  really  mistakes? 
That  is  your  implication,  since  the  notice  is 
on  a  page  that  pokes  fun  at  error-ridden  ads 
and  computer  press  typos. 


To  some  of  us,  it  is  obvious  that  the 
people  who  put  together  the  Advanced 
Programmer's  Guide  are  working  on  a  dif- 
ferent level  than  those  at  the  Buffalo  News, 
COMB  mail-order  catalog,  or  PC  Maga- 
zine, for  that  matter. 

Ed  Boggan 
Atlanta,  Georgia 

Bill  Howard  replies: 

The  common  thread  in  the  Communiques 
is  humor.  Some  Communiques  celebrate 
well-executed  intentional  humor;  others 
point  out  unintentional  gaffes.  Until  this 
letter  arrived,  we  assumed  most  readers 
were  sharp  enough  to  tell  the  difference. 

SOME  DISASSEMBLING  REQUIRED 

I  can  imagine  John  Edwards's  angst  in  be- 
ing unable  to  solve  the  cosmic  mystery  of 
disassembling  a  U.S.  Robotics  Courier 
modem  ("The  Modem  Modem:  Bridge  to 
the  On-line  World,"  PC  Magazine,  Vol- 
ume 6  Number  9).  Take  heart,  John.  The 
answer  is  just  a  toll-free  call  away.  In  fact. 


\nrMo(lemMnlrm 

Fbridgetotoeon-line 

%X«LD 

P  c 


most  of  our  customers  are  clever  enough  to 
use  that  number,  it's  printed  right  on  the 
bottom  of  the  modem  case. 

For  the  insatiably  curious  out  there  in 
magazine  land,  here's  the  big  secret:  peel 
the  back  two  rubber  feet  off  the  bottom  of 
the  Courier  case.  Eureka!  You'll  find  a 
screw  beneath  each  foot  (they've  been  hid- 
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ing  there  all  along).  Unscrew  them.  Then 
lift  the  volume  control  knob  off  its  sliding 
switch.  Now  separate  the  bottom  of  the 
case  from  the  top.  That's  all  there  is  to  it. 
(John,  you  may  want  to  perform  this  oper- 
ation under  adult  supervision.) 

Mark  Smith 
U.S.  Robotics  Inc. 
Skokie,  Illinois 

A  BASIC  DIFFERENCE  IN  SPEED 

I  offer  you  my  sincerest  condolences  on 
the  loss  you  have  recently  suffered.  The 
back-to-back  articles  by  Ethan  Winer,  fu^t 
praising  QuickBASIC's  support  for  the 
8087  math  coprocessors  and  then  damning 
it  for  not  supporting  the  chip,  is  a  tell-tale 
sign  that  the  author  is  not  operating  on  all 
his  chips  and  should  probably  have  his  par- 
ity checked  (PC  Lab  Notes,  PC  Magazine, 
Volume  6  Number  9). 

While  Boriand  offers  a  nifty  product,  I 
think  the  chart  on  page  34  of  that  same  is- 
sue, which  shows  Microsoft's  QuickBA- 
SIC 3.0  to  be  almost  300  percent  faster 
than  Boriand's  Turbo  BASIC  without  an 
8087,  says  it  all  (First  Looks,  PC  Maga- 
zine, Volume  6  Number  9).  With  so  com- 
paratively few  8087s  installed,  I  think  I 
(and  most  others)  will  stay  with  Microsoft. 

Peter  A.  Westcott 
La  Mirada,  California 

Ethan  Winer  replies: 

Deadlines  being  what  they  are,  it  isn't  al- 
ways possible  to  get  the  latest  facts  into 
print.  In  this  case,  the  conflicting  reports 
were  written  2  months  apart.  However, 
you  may  be  interested  to  know  I  had  my 
parity  checked  last  week,  and  it  is  even. 

As  you  observed,  QuickBASIC  is  much 
faster  than  Turbo  BASIC  without  an  8087, 
because  Turbo  emulates  the  device  in  soft- 
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OUTSTANDING 
SOFTWARE 

For  IBM  PC'>  and  Compaiibln 


$350 


D4SK 
SMALL  OUANTmtS 


$300 
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FOn  TIN  OM  HOW 


SI  OFF  S  DISKS  Ofl  MOnt  WITH  THIS  COUPON 

□  BUSINESS  1-EZ-Forms  business  torrr  genera 
tton.  completion  and  pnnting  program 

□  CAD  1— Allamira,  a  4  color  obiecl  onented  draw- 
ing program  Color  required 
COMM  4a.b.c.d.e-(5  disks)  RB8S  Bulletin 
Board  System  14  ID 

DATABASE  1a,b-(2  disks)  File  Express  menu 
driven  general  purpose  database  mngr 
EDUCATIOM  1 -Interactive  DOS  tutorial  for  new 
PC  users  Makes  learning  DOS  painless 

□  GAMES  1-3-D  PacMan.  Kong.  SpaceWar. 
JanitJoe.  and  more  Color  required 

□  GAMES  2-Quben.  Pango.  Centipede.  Monopoly. 
Zoarre.  and  more  Color  required 

L  J  GAMES  3— Blackjack  (you  set  rules).  Arm  Chair 
OB.  and  Empire  (War  Game) 
GAMES  4-Caslle.  StarTrek.  and  ttie  original 
Colossal  Caves  Adventure 
GAMES  5— The  Hack  adventure  game  from  the 
universities  Like  Rogue,  only  more  complex 
GAMES  6-Pinball.  Othello.  Dragons.  Sopwith 
(fly  one),  and  more  Color  required 
INFO  1a,b-(2  disks)  Cooking  recipes  database 
with  keyword/ingredient  retneval 
1  ■  LANGUAGE  5-Turbo  Pascal  interactive  debug 

ger.  pop  up  help,  formatters,  et  cetera 
I    LANGUAGE  7-Complete  Pascal  inter- 
preter/compiler Great  for  learning  Pascal' 
1    ORGANIZER  1-DeskMate,  a  Sidekick  clone  and 
the  Judy  calendar  program  jj 
1    PINUP  2 -Provocative  high  res  digitized  g 
graphics  pinups  Graphics  required  ^ 
;    PRINTER  1- Font  and  sideways  utilities  a 
spoolers,  banner  makers,  and  more  ^ 
1    UTILITIES  1— A  collection  of  invaluable  general 

purpose  DOS  utilities  A  must' 
1    UTILITIES  Z-More  invaluable  DOS  utilities  Too 

many  to  list  here' 
1    UTILITIES  3-A  comprehensive  set  of  debug 

ging  and  diagnostic  utilities 
NEW  mEAS£S/UPDATCS 
,7  CAD  Za,b-(2  disks)  An  advanced  2D/3D  draft- 

ing  prog  640k  and  color  required 
I?  COMM  1a.b-(2  disks)  Version  2  4  of  the  ever- 
popular  Qmodem  comm  program 
COMM  Za,b-{2  disks)  Procomm  2  42.  an  ex 
celleni  modem  program  with  terminal  emulation 
i    EDUCATION  2-Learn  the  Presidents  States 
(and  capitals)  and  more  Color  required 
EDUCATION  5- Learn  Qngami  the  Japanese  art 
of  paper  folding  Color  required 
7  FINANCES  3i.b-(2  disks)  Express  Calc  3  12  a 

powerful  spreadsheet  program 
1    GAMES  8-Slriker  helicopter  attack,  and  Risk. 

world  domination  Color  required 
1  '  GAMES  9-EGARisk.  the  game  of  world  domina- 
tion in  very  high  resolution  EGA  required 
1    GAMES  10-Solitaire.  Teed-Off  golfing,  and  Sail- 
ing in  the  Bermuda  triangle  Color  required 
[  '  GAMES  IZ-MyChess  (9  levels).  Backgammon 

and  Wheel  of  Fortune  Color  not  required 
[    GRAPHICS  1 —Record  and  play  back  screen 

images'  Excellent  lor  demo,  etc  Cq\oi  required 
[>■  INFO  Za,b-(2  disks)  Zip-Phone,  national 

areacode/  prefix  to  zip-code  cross  reference 
[z  LANGUAGE  3a,b-(2  disks)  The  A86  2  18  macro 

assembler  and  debugger 
I    SHELL  4-Automenu  and  HDM  II  4  04  hard  disk 
menus  Create  custom  full  screen  menus 
UTILITIES  S— Utilities  lor  formatting,  parking 
and  optimizing  hard  disk  drives 
I    UTILITIES  6-Advanced  utilities  including  Dpalh 

Esc.  Hotdos.  Resident  program  utilities 
I  '  UTILITIES  7-More  Advanced  utilities  including 

MasterKey  (undeletes  files  from  hard  disks) 
1?  WORD  1a.b-(2  disks)  PC  Write  2  71.  a  power 

lul  word  processing  system,  w/spell  checker 
Catalog  availabla.  add  t2.  3.S'  format  add  Sl/dlak. 

MicroCom  Syttemt     Cost  of  Hems   

3673  Enochs  Si  Ship/Handling  ^L00_ 
Santa  Clara,  CA  95051     CA  Res  Tax   


Total  Enclosed 
(415)  325-6500 

M-F  7Afn-9pm 
S«t-Sun  t«m-Spin 
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ware  to  mainlain  the  same  accuracy. 
However,  the  8087  version  o/QB3  suffers 
the  same  loss  of  speed for  the  same  reason . 
(Though  Microsoft  offers  two  versions  so 
you  can  choose  whichever  is  more  impor- 
tant to  your  application . ) 

A  BIT  OF  ESP 

Like  many  other  PC  Magazine  readers,  I 
find  your  publication  to  be  extremely  use- 
ful in  many  ways.  Not  the  least  is  the  un- 
canny way  in  which  your  contributors  and 
editors  seem  to  read  my  mind.  Often  I've 
undertaken  a  research  contract  for  a  client 
or  have  defined  an  area  of  interest  for  fur- 
ther study,  and,  like  magic,  the  next  issue 
of  PC  Magazine  has  an  article  or  sidebar 
that  matches  my  requirements  almost  per- 
fectly. Thank  you  for  that  little  bit  of  ESP. 

Ken  MacKenzie 
Calgary,  Alberta 
Canada 

METRO  MEMORY 

Based  on  Bill  Machrone's  very  positive 
appraisal  of  Lotus's  new  Metro  program 
(First  Looks,  PC  Magazine,  Volume  6 
Number  4),  I  rushed  out  and  bought  it  as 
soon  as  it  was  available.  Boy,  was  I  in  for  a 
shock. 

Metro  comes  configured  to  use  1 20K  of 
lower  640K  RAM.  The  minimum  it  will 
allow  you  to  assign  to  it  is  80K,  but  this  is 
just  Lotus's  little  joke  on  us,  since  Metro 
won't  do  a  thing  with  80K — you  really 
need  closer  to  1 80K  to  do  anything  useful. 
Metro  can't  make  use  of  expanded  or  ex- 
tended memory,  nor  can  it  effectively  use  a 
RAMdisk. 

Possibly  the  best  (or  worst)  part  of  the 
program  is  that  it  doesn't  keep  its  modules 
in  memory;  whenever  you  call  up  applica- 
tions or  change  them,  there  is  heavy  disk 
activity  and  thus  delays.  It's  unbelievable. 
Don't  developers  ever  use  the  machines 
they  design  the  software  for? 

Bob  Kertesz 

Los  Angeles,  California 

Bill  Machrone  replies: 
Most  people  don't  come  close  to  using  the 
640K  in  their  machines,  yet  they  resent  ev- 
ery byte  accessory  programs  take.  True, 
Metro  is  hungrier  than  most,  but  a  task- 
swapping  version  of  the  program  is  due 
out  shortly. 


MAKING  CONNECTIONS 

I  am  writing  in  reference  to  "Making  Con- 
nections: 13  LANs  in  Perspective"  (PC 
Magazine,  Volume  6  Number  8),  in  which 
you  made  the  fol 


w 


MAKING 

CONNOTTO 

I  13  LANs 
In 


lowing  statement 
about  Gateway 
Communications' 
G/NET:  "On  the 
downside,  under 
heavy  (but  realistic) 
workload,  G/NET 
was  the  slowest  net- 
work tested." 

In  fact,  according  to  the  PC  Labs 
benchmark  test  results  that  appeared  in  that 
issue,  G/NET's  average  standing  out  of  the 
field  of  16  LANs  tested  in  the  three  tests 
was  eighth — that  is  hardly  the  slowest  net- 
work tested. 

In  addition,  the  G/NET  LAN  that  is  ref- 
erenced in  your  reports  was  originally  test- 
ed running  NetWare  1 .02,  while  the  other 
LANs  tested  ran  the  upgraded,  and  faster, 
2.0  version.  The  reason  is  that  during  our 
in-house  testing  process  we  found  a  num- 
ber of  bugs  in  NetWare  2.0  and  delayed  re- 
lease with  that  version  until  they  were 
fixed. 

Bradley  Morse 

Gateway  Communications  inc. 
Irvine,  California 

Editor  replies: 

According  to  the  PC  Labs  benchmark  tests 
that  were  published  in  that  issue.  Gale- 
way's  G/NET  did  indeed  have  an  average 
ranking  for  the  three  tests  of  eighth.  This 
placed  it  in  the  middle  of  the  pack,  not  last. 
We  did  misstate  the  ranking  in  the  text.  PC 
Magazine  regrets  the  error.  We  would 
also  welcome  the  opportunity  to  look  at  the 
new  version  of  G/NET  at  a  future  date. 

ALOOKATIASERS 

The  complexities  of  laser  printers  and  their 
cousins,  the  photocopiers,  escape  even  the 
most  technically  minded  outside  the  im- 
mediate field.  Therefore  I  would  like  to 
correct  several  statements  Alfred  Poor 
made  in  the  laser  printer  roundup  ("Laser 
Printer  Technology:  Great  Periformance 
for  Under  $3,000,"  PC  Magazine,  Vol- 
ume 6  Number  8). 

The  laser  beam  does  not  charge  the  pho- 
toconductor  drum,  as  Mr.  Poor  and  so 
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Imagine  the  speed  and  power  of  a 
$100,000  minicomputer  in  a  desktop  PC  cost- 
ing under  $7,000.  Now  imagine  all  that  powei' 
going  to  waste  because  the  operating  system 
you  chose  was  never  meant  to  take  advan 
tage  of  a  computer  this  powerful.  It  will 
take  more  than  just  a  "window  environ- 
ment" or  an  outdated  operating  system 
to  unlock  the  80386. 

It  will  take  PC-MOS/386r' 

The  First  80386  Operating 
Sy^item.  Specifically  designed  for  the 
80386  computer.  PC-MOS/386"'  opens 
doors.  Doors  to  more  menior>'  ant 
multi-tasking.  Doors  to  thousands 
of  IX)S  programs  as  well  as  upcom- 
ing 80386-specific  software.  It's  the 
^alium  to  the  latest  technology...,  and 
your  networking  futiare. 

Memorv  Management 
Without  lioakls.  PC- MOS  exploits 
the  memory  management  capabilities 
built  into  the  80386.  So,  up  to  four 
GIGABYTES  of  memory  are  access- 
ible to  multiple  users  and  to  future 
80386-specific  applications  requiring 
megabytes  of  memor>-. 

MultiTasking,  Multi- 
User  Support  for  One,  Five  or 
25  Users.  PC-MOS/386'"  allows 
up  to  25  inexpensive  terminals  to  be 
driven  by  a  single  80386  machine. 
So  the  features  of  the  80386  can  be 
utilized  at  every  terminal.  And  it 
comes  in  three  versions  so  you  can 
upgrade  your  system  as  your  com- 
pany grows... without  having  to 
learn  new  commands  or  install 
new  hardx^are. 


UP  TO 
25  USERS. 

MADE  FOR 
THE  80386. 

RUNS  DOS 
PROGRAMS. 

MULTITASKING 


Software  Support  for  Thousands 
of  DOS  Programs.  Although  PC-MOS/386'" 
totally  replaces  DOS.  it  doesn't  make  you 
replace  your  favorite  DOS  programs.  So  you 
can  run  programs  like  Lotus  1-2-3,  WordStar. 
dBASE  III.  and  WordPerfect  on  the  80386. 
Best  of  all,  it  uses  familiar  commands  like 
DIR  and  COPY-so  you'll  feel  comfortable 
with  our  system. 

The  Gateway  to  Endless 
Features.  Distinctive  characteristics 
like  file/system  security,  remote  access, 
tile/record  locking,  and  built -in  color 
graphics  support  for  EACH  user  set 
PC-MOS/386'^'  apart  from  all  previous 
operating  systems. 

Open  the  Doors  to  Your 
Future  TODAY!  Call  The  Soft^\^e 
Link  TODAY  for  more  information  and 
the  authorized  dealer  nearest  vou. 
PC-M0S/;^6'"  comes  in  single,  five  & 
25-user  versions  starting  at  $195. 

PC-MOS/386 

MODU1.AR  ()PERATIN(;  SYSTEM 

O S)  THE  SOFTWARE  UNK 
-     '     Dcy(*iper5  0<LANl,nVilMijltiLinlr-AflvafX'«1 
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3577  Parkway  Uno,  Atlanta.  GA  30092 

Telex"49%M7S\VLINK 
 FAX  t04/2fi3-(it74  

Tor  iIk-  fk  ;)!*'r  ru'.in-st  \oii. 

CALL:800/451-LINK 

In  Georgia:  404/448-LINK 

OEM/lntM  Sales:  .K).l/2(i;M()()(i 
.     ResellersA/ARs:  404/448-.S4H5 


<  H  M  IK-nlcr  liii|uirii-M  ln\  itod 


,  .  V  ■  ■'X  . 


UMUCMMM  CAM.:  XI WIMT- (M.>.1 


led  Doors. 
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TKADE.VIAKK  .ACK.NOWLEDGEMENTS:  MultiLink'is  a  registered  trademark  of  The  Sofm-are  Link  PC-MOS/38rt;-  MulliLink'Advanced.  and  LANLink"  are  trademarks  ol  The  Software  Link. 

l-mus  12-3,  W>rdStar.  dBASE  in.&  VVbrdPnIect  are  trademarks  a(  Lotus  Devekjpmcnl  Corp.,  MKroPro^  Ashton-l^te,  &  WonUMect  Corp.,  mpectively  Prices  and  technkal  spe6fk:atH>nasut>)eaitpi:iWBC'  iloiial 


Introducdng 
a  better  way  to 
scan  images. 

HP  ScanJet  Scanner 


It  only  makes  sense.  The  same  company 
t±iat  brought  you  LaserJet,  the  world's  best- 
seUing  laser  printer,  now  brings  you  ScanJet, 
a  new  standard  in  desktop  scanning. 

Only  ScanJet  scanner  offers  you  so  much 
in  one  package  for  your  MS-DOS  desktop 
publishing  system.  Consider  ScanJet 
scanner's  flatbed  design.  It  works  much  like 
your  copier,  letting  you  scan  anything  from 
wallet-sized  photos  to  hefty,  bound 
documents. 

Plus  our  Scanning  Gallery  software  makes 
scanning  easy.  Our  exclusive  PreviewScan 
lets  you  see  your  image  on  screen  before 
cropping  it.  Then  you  can  size  the  cropped 
image  to  fit  your  dimensions  —  even  if  it 
means  enlarging  your  original  200%  or 
reducing  it  50%.  HP's  ScanJet  scanner  is 
compatible  with  the  most  popular  desktop 
publishing  and  optical  character  recognition 
software,  too. 

What's  most  important,  though,  is  the 
end  result.  ScanJet  scanner  produces 
professional  quality  output  by  letting  you 
input  both  black  and  white  and  color 
photos.  Line  art  and  text. 

What  more  could  you  ask  for?  How  about 
a  price  tag  of  only  $1,990*  for  ScanJet 
scanner.  Scanning  Gallery  software  and  the 
interface  kit. 

For  a  ScanJet  brochure  and  name  of  your 
HP  dealer,  call  1-800-367-4772,  Ext.  902-A. 

MS-DOS  IS  a  registered  uademaik  of  Miciossft  CocporaDon 
•Suggested  U  S  list  price 
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many  others  have  stated.  The  photocon- 
ductor  drum  is  charged  by  the  primary  co- 
rona, a  very  fine  wire  that  runs  parallel  to 
the  drum  with  a  voltage  of  6,000  but  at  a 
very  low  current  about  a  centimeter  above 
it.  The  charge  is  passed  to  the  drum  by  the 
corona  effect.  In  a  copier,  the  drum  is  then 
exposed  to  the  image  and,  in  the  areas 
where  light  strikes  the  drum,  the  charge  is 
reduced  proportionally.  Then  an  opposite- 
ly charged  toner  is  applied  to  the  drum  and 
adheres  to  the  areas  that  still  have  a  charge 
(the  dark  areas). 

A  laser  printer  works  slightly  different- 
ly. To  save  wear,  the  laser  exposes  the 
dark  areas  of  what  is  to  be  the  Hnished 
product;  then  a  toner  is  applied,  adhering 
only  to  the  areas  that  the  laser  exposed. 

I  would  also  like  to  note  that  Mr.  Poor's 
admiration  of  Ricoh-engine  printers  over 
the  Canon  is  obvious  and  out  of  place  in  a 
reportorial  piece.  It  appears  he  either 
works  for  Ricoh  or  got  his  information 
fix)m  some  behind-the-scenes  gossip.  Of 
all  the  things  he  said  about  both  products, 
the  only  thing  he  got  right  was  that  the  Ri- 
coh engine  makes  a  better  black. 

For  example,  the  Canon,  like  most 
copiers  introduced  in  the  last  7  years,  uses 
a  seamless  photoconductor  drum  with  a 
circumference  smaller  than  the  maximum 
copy  size.  Also,  it  does  not  take  two  peo- 
ple to  carry  the  Canon.  I  have  carried  a 
Canon  laser  printer  many  times  by  myself, 
aixll  am  no  Charles  Atlas. 

Tom  Steams 

Salt  Lake  City,  Utah 

Alfred  Poor  replies: 

Mr.  Stearns  is  correct  that  other  laser  and 
copy  engines  use  a  seamless  photoconduc- 
tor with  a  circunrference  smaller  than  that 
the  page  length,  and  I  appreciate  the  er- 
rors being  noted.  The  other  "inaccura- 
cies' '  are  not  as  clear.  While  it  is  not  as  ac- 
curate to  state  that  the  laser  charges  the 
drum  (it  reduces  the  charge),  the  overall 
corwept  is  clear  without  getting  too  techni- 
cal. As for  the  weight  of  the  original  Canon 
engine,  I  too  have  carried  one  by  myself 
but  would  join  Hewlett-Packard  and  other 
laser  printer  manufacturers  in  their  writ- 
ten recommendation  that  at  least  two  peo- 
ple do  it. 

Until  the  advent  of  the  new  Canon  en- 
gine ( which  I  did  not  see  before  submitting 


the  manuscript  for  publication),  there  was 
no  engine  on  the  market  that  could  ap- 
proach the  new  Ricoh  engine  for  print 
quality,  weight,  size,  or  price.  It  is  slower, 
but  four  out  of five  isn't  too  bad,  and  be- 
sides, the  actual  per-page  timings  were 
clearly  reported  elsewhere  in  the  article. 

The  description  of  the  HP  Laserjet  Series  II 
(First  Looks,  PC  Magazine,  Volume  6 
Number  7)  claims  there  is  no  software  in 
existence  that  can  take  advantage  of  the 
second  font  cartridge.  In  fact,  software 
commands  identify  a  font  by  its  unique  ID; 
identifying  the  slot  number  is  not  neces- 
sary. Thus,  all  software  will  work  with 
cartridges  in  any  slot.  By  carefully  merg- 
ing two  of  the  .PRD  files  supplied  with  Mi- 
crosoft Word,  for  example,  it  is  possible  to 
create  a  two-cartridge  .PRD  file. 

Pulak  Dutta 
Evanston,  Illinois 

Bill  Machrone  replies: 
True,  each  font  has  a  unique  ID,  but  the 
printer  also  provides  cartridge-related 
font  codes.  You  reference  them  from  the 
front  panel  and  in  a  number  of  the  escape 
sequences.  They  are  convenient,  easy  to 
understand,  and  so  far  unsupported. 


FlAT-OUT  WRONG? 

John  C.  Dvorak  seems  to  be  quite  a  bit  off 
base  in  his  February  10  column,  "IBM's 
PC  n:  Fiasco  in  Wonderiand"  (PC  Maga- 
zine, Volume  6  Number  3).  In  the  article 
he  attempted  to  label  the  PC- XT  Model 
286  as  "IBM's  long-awaited  PC  II."  On 
that  shaky  base,  he  went  on  to  allege  big 
blunders  by  IBM,  predict  IBM  marketing 
screw-ups,  and  claim  that  it's  obvious 
IBM  will  no  longer  lead  the  way  in  PCs. 

Given  the  announcement  of  the  IBM 
Personal  System/2, 1  feel  that  Mr.  Dvorak 
is  predicting  death  prematurely  and  is  flat- 
out  wrong. 

Frank  G.  Golazeski 
Wappingers  Falls,  New  York 

Mr.  Dvorak  is  saddened  by  this  criticism. 
Never  before,  he  says,  has  anyone  mount- 
ed such  a  vehement  personal  attack  on  his 
reputation  and  insight.  Therefore,  Mr. 
Dvorak  says,  if  all  the  analyses  and  pre- 
dictions do  not  prove  to  be  100  percent  ac- 
curate, he  will  shred  the  column,  mix  it  in 


Don't  Pay  For  Another  Form 


♦  20  PASTEUP  tSOTYPESnTING 
jl^^WEP  $230,,FORM 


"!@#%&!..  I'm  Getting  the 
Ultimate  Forms  Generator!" 
EZ-FORMS  EXECUTIVE® 


•  Now  «vHh  Sowadshaat  Styl*  MATH  ■  Aulomallcally 
calcutate*  axpanaM,  Invok:**,  exchange  rates,  etc. 

ePalabaie  MERGF  -  Um$  any  database  or  spread- 
sheet program  that  producM  presorted  ASQI  files. 

eChaln/lncrement  Printing  -  Queue  up  forms  and 
vwlK  away;  use  sequential  numbering,  K  desired. 

•  Never  be  without  Ihe  perfect  (orm  agnin.  Have  pur- 
chase orders,  expense  reports,  applications,  or  any 
o*  OVER  101  popular  r>w-ri«i.||Qned  forms  Instantly. 

eCustomIre  or  modify  our  handy  forms  or,  design 
your  own  and  pot  your  local  typMelter  on  welfare. 
Your  printer  will  also  be  very  happy. 

•Moht  boxes,  symbols,  combs,  blocks,  and  shad^ 

ar^a*  with  the  greatest  of  ease. 
eEE^Ut  Internal  or  preprinted  forms  error  fre«  too. 
eEasy  to  use  -  even  the  'B^S'  can  use  Kl 
•Qlflll  custom  forms  from  scratch  -  lika  a  pro. 

•  Context  scnsltivs  on-line  h^lp/tutorial/mamiiil 
•The  quick  and  easy  manual  Is  written  In  'English', 

but  you  will  probably  never  need  It. 
e  Power  features  Incly^l^-  text  wrap,  auto  numbering, 
auto  dale/lime,  'vralk-around  graphics',  shading, 
block  operations  (copy,  move,  delete,  justify,  cen- 
ter), r»ad-la/WTlt^-from  disk,  Impoit/sxport  fomis, 
clsar  overlay  tor  pre-printed  forrns,  boldfacing,  un- 
derilnlng,  super  &  subscript,  Italics,  double  size, 
compressed,  custom  user  print  atlributes,  etc. 

•  EZ-FORMS  EXECUnVF*  requIrM  SMK  FIAM,  DOS 
2.1  Of  later,  any  monitor.  Supports  most  popular 
prlntars  including  ths  HP  LaserJet"  and  closa  com- 
patlbm  pr  font  cartrldg*  has  full  capabliltas, 
othw  cartridges  vary.  For  Plus  and  Sarins  IF,  we 
provld*  a  downioodabla  font).  Not  copy  prot^ct^d 
for  easy  hard  drive  or  micro-floppy  installation. 

•30  day  satisfaction  ouaranliMil  (  20%  mtocking). 

•  Evaluation  Disk  with  Manual  Is  only  $20. 

•  FORMS  DISK  »3  now  available  -  over  10S  more 
useful  forms.  Regular  price  Is  S3S,  Special  -  only 
S20  >»h«n  purchchasing  EZ-FORMS  EXECUTIVE. 


ONLY  $89  COMPLETE! 

Includa*  manual,  phona  support,  &  shipping.  Add  ts 
for  2nd  day  air  &  Canada,  tIS  for  ovMnighl  (USA-48 
only),  or  foreign  orders.  T^xas  addrassas  must  add 
7.25%  sales  tax.  VlSA/MC/AX/OptlmaA)S<aieck»  OK. 


Orders/Information,  Call: 
(713)-338-2238 


Charge  Card  Orders  Call: 
(800)-999-6999  ext.  999 


Dealer,  multi-copy,  and  site  licensing  in- 
quiries welcome.  Asl<  about  EZ-SPREAD- 
SHEET($49).  and  E2X-MENU($44). 

CIRCLE  126  ON  READER  SERVICE  CARD 


aterial 


Get  a  new  handle 
on  your 

business  with  SBT 


*  ^^^^^ 


Now  you  can  handle  up  to  254  users,  all 
working  in  the  same  data  files,  with  the  SBT  MultiNet 
Database  Accounting  Library.  The  accounting  soft- 
ware written  in  dBASE  ID  PLUS.* 

So  whether  your  business  is  large  or  small, 
you  can  grow  to  the  limits  of  the  most  advanced 
PC  networks  av<tilable. 

When  you  want  that  special  report,  or  your 
business  needs  something  we  didn't  thirJc  of,  you  can 
quickly  and  easily  modify  our  programs  to  meet 
your  needs  exactly  (because  our  dBASE  source  code 
is  included). 

And  if  you  don't  have  time 
to  make  the  changes  yourself, 
there's  a  nearby  consultant  who 
can  make  them  for  you. 

So  if  your  company  has 
two  users  or  two  huncfred  and 
fifty,  you  can  add  customers, 
update  records,  and  have  as 
many  people  enter  orders  as  it 
takes  to  keep  your  business  growing. 
Isn't  it  nice  to  know  there's  software  you 
can't  outgrow?  The  SBT  MultiNet  Database 
Accounting  Library. 


Now  you  can  get  a  new  handle  on  your  business. 

Call  today  for  our  demo  disk,  brochure  and  for 
the  name  of  the  SBT  consultant  in  your  area. 
(415)  331-9900. 


THE  SBT  DATABASE  ACCOUNTING  UBRARY. 

dProfessional 

Tune  &  Billing 

$395 

dOrders 

Sales  Order  Processing 

$295 

dinvoice 

Billing/Inventory  Control 

$295 

dStatements 

Accounts  Receivable 

$100 

dPurchase 

Purchase  Order 

$295 

dPayables 

Accounts  Payable 

$395 

dPayroll 

Payroll/Labor 

$395 

dLedger 

General  Ledger/Finance 

$395 

dAssets 

Asset/Depreciation 

$295 

dProject 

Project/Job  Accounting 

$395 

dProperty 

Tenant/Unit  Management 

$395 

dMaterials 

Manufacturing  Planning 

$395 

dMenu/Backup 

Menu/Backup 

$  65 

MultiNet  versions  $200  additional  per  module 

One  Harbor  Drive 
Sausalito,  California  94965 
(415)  331-9900  Telex  9102404708 


SBT 


CORPORATION 


Macintosh,  Atari  and  compiled  versions  are  available.  dBASE  III  PLUS  Is  a  registered  trademark  of  Ashton-Tate,  Inc.  Macintosh  Is  a  trademarlt  ot  Apple  Computer,  Inc. 
Atari  is  a  registered  trademark  ot  Atari  Corp.  XENIX  is  a  registered  trademark  of  Microsoft  Corp.  SCO  Is  an  abbreviation  of  the  Santa  Cruz  Operation. 
SBT  Database  Accounting  Library  and  MultiNet  are  trademarks  of  SBT  Corp.  ©  1987,  SBT  Corporation. 
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brownie  dough,  and  eat  it.  If  the  predic- 
tions do  come  true,  as  expected,  Mr.  Dvo- 
rak will  gladly  send  the  brownie  to  Mr. 
Golazeski  so  he  can  eat  it. 

SHAREWARE  NO  MORE 

After  reading  about  LMbel  Master  in  your 
article  "Special  Delivery:  Mailing-List 
Managers"  {PC  Magazine,  Volume  6 
Number  6).  I  decided  to  order  it.  Boy,  was 
I  surprised  to  learn  from  RKS  AsstKiates 
that  not  only  is  Label  Master  no  longer  a 
shareware  product,  but  the  price  has  also 
gone  up  from  $35  to  $49  "because  of  the 
tremendous  demand"  your  magazine  has 
created!  The  people  at  RKS  told  me  the 
$14  price  increase  handles  packaging.  I 
wonder  how  they  shipped  it  before? 

Roger  Johnson 
Carmel,  Indiana 


A  REAL  JEWEL 

You  have  recently  acquired  a  veritable 
jewel — Mr.  Jeff  Prosise.  Please  don't  let 
him  get  away. 

T.R.  Carpenter 
Clinton,  Arizona 

BACKUP  TOOLS  ARE  BETTER 

I  must  comment  on  your  review  of  Design 
Software's  DSBackup  Plus  in  the  article 
"Better  Tools  for  Backup"  (PC  Maga- 
zine, Volume  6  Number  8).  I  have  been  us- 
ing DSBackup  Plus  since  the  product  first 
came  out  2  years  ago.  Contrary  to  the  re- 
viewer's experience,  I  have  never  had  a 
situation  arise  where  the  program  did  not 
perform  as  expected.  I  have  nothing  but 
high  praise  for  this  product. 

Anthony  Marinelli 
Hyannis,  Massachusetts 

I  work  quite  a  bit  with  Fastback  and  have 
found  the  program  fails  to  in.stall  on  about 
one-third  of  the  PCs  I  work  with,  including 
IBM's.  When  a  machine  fails  the  DMA 
test  of  Fastback,  the  program  goes  into 
slow  mode,  which  abrogates  its  useful- 
ness. With  AT&T  PCs,  the  program  fails 
if  you  try  to  reuse  your  Fastback-iovmdXXtA 
disk  set  for  a  different  backup,  making  a 
restore  impossible. 

A  machine's  individual  characteristics 
(even  within  the  same  brand  and  model) 
may  contribute  to  the  success  or  failure  of  a 
product.  Potential  buyers  should  be  able  to 


try  the  product  on  their  PCs  and  return  or 
exchange  it  if  it  does  not  function  properly. 
In  the  case  of  PC  Magazine  ( ' '  Better  Tools 
for  Backup"),  the  reviewer  should  have 
tested  Fastback  on  more  than  one  ma- 
chine. 

John  A.  Plozay 
Aromas,  Califomia 

HOOEY,  DOOEY,  AND  LOOEY 

I  have  to  disagree  with  the  letter  from 
Richard  M.  Johnstone  of  North  Little 
Rock,  Arkansas  (Letters  to  PC  Magazine, 
Volume  6  Number  9).  The  main  reason  I 
like  PC  Magazine  is  the  contemporary 
style  of  writing.  It  reads  the  way  I  talk,  and 
that  helps  translate  complicated  ideas  and 
themes  into  easily  understotxl  terms.  If  the 
magazine  were  too  high-brow,  I  wouldn't 
buy  it.  So  go  ahead,  guys,  throw  in  a  hoo- 
ey, dooey,  and  looey  for  good  measure 
once  in  a  while! 

Mike  Evans 
Columbus,  Ohio 


CORRECnONS/AMPUnCATlONS 

The  IBM  Memory  Expansion  Adapter 
(First  Looks,  PC  Magazine,  Volume  6 
Number  5 ,  page  44)  costs  $595  with  5 1 2K 
RAM  or  $749  with  1 ,024K.  The  1 -mega- 
byte memory  module  kit  is  $349,  and  the 
5 1 2K  memory  module  kit  costs  $  1 65 . 

The  Sony  Multiscan  CPD-1302  monitor 
does  have  analog  and  separate  sync  input 
("Behind  the  Screens:  EGA  and  Multis- 
can Monitors,"  PC  Magazine,  Volume  6 
Number  6). 


HOW  TO  WRITE  TO  PC  MAGAZINE 

Do  you  have  a  comment,  compliment,  or 
criticism  about  something  you've  read  in 
PC  Magazine?  A  question  you'd  like  to 
open  up  to  other  readers?  Then  send  your 
opinion  on  paper  or  disk  to  Letters  to  PC 
Magazine,  One  Park  Avenue,  New  York, 
NY  10016,  or  through  MCI  Mail  to 
PCMAGAZINE  at  address  157-9301 . 

All  letters  become  the  property  of  PC 
Magazine  and  are  subject  to  editing.  We 
cannot  publish  letters  that  do  not  include  a 
name,  address,  and  phone  number  for  ver- 
ification. We're  sorry  we're  not  able  to  an- 
swer letters  personally .  M 


Did  you  know  some  of 
the  very  BEST  software 
is  available  as 

SHAREWARE? 

Shareware  is  a  revolutionary  concept  of  bringing 
top  quality  software  to  users  at  a  fraction  of  the 
commercial  prices.  These  programs  request  that 
the  satisfied  user  register  with  the  author  to 
receive  program  updates,  technical  assistance 
and  additional  documentation. 

Sample  some  of  the  many 
programs  available  through 
the  PC-SIG  library  at  only 

$6  per  dish 

WORD  PROCESSING 

.  -•78,  n%27  PC-WRlTE  A  powertui  and  popular 
word  processing  program,  works  well  with  a 
mouse  Spelling  checker  is  an  addilional 
feature   $12 

; .  #528  New  York  Word  This  program  offers  mail 
merge,  test  tJoMenng.  split  screens,  and  a  host  of 
special  features  S6 

:^»455,  (»681.  #682  PC  TYPE*  This  processor  is 
from  Jim  Button  s  library  Easy  to  use  and  com- 
tunes  easily  with  PC-FiLE*  tof  mad  rT>erge  . .  .  $18 

□  •480  PC  Outline  Comparable  to  thmktank.  Out- 
line helps  you  to  arrange  and  re-arrange  items  by 
using  different  categories  of  classification       .  $6 

UTILITIES 

:_  «133  ULTRA  UTILITIES  Lost  files  may  be  re- 
covered using  this  program  Features  include  file 
review  and  modification   $6 

Lj»405  DESKTEAM  Memory  resident  utility  pro- 
gram that  has  a  phor>e  dialer,  printer  controller, 
notepad,  calculator,  calendar,  and  an  alarm 
clock   $6 

11(1523  SiDEWRiTER  Text  files  may  be  printed 
sideways  with  this  useful  program   S6 

L.  #558  PC  PROMPT  Memory  resident  program 
that  has  HELP  commands  on  an  online  mode 
Provides  syntax  of  mosi  DOS  commands        .  $6 

{  »608  AUTOMENU  Programs  are  easily  accessi- 
ble with  ihis  program  Batch  files  and  DOS  com- 
mands are  easily  executed  by    point  and 

pick    $6 

#728.  #729  HOMEBASE  The  next  generation  m  a 
desktop  organizer  Features  a  calculator  .  .  .  $12 

GRAPHICS 

(Programs  listed  require  a  color  graphics  card ) 
:_  #652  HI  RES  RAINBOW  This  program  is  easy  to 
use  and  works  with  either  a  CGA  or  EGA  card 
Can  be  used  wth  either  a  mouse,  joystick  or  the 

keyboard  to  create  artwork   $6 

:«701,  l»702.  11703.  #704  DANCAD3D  A  3D  Cad 
system  that  features  rotation  and  built  in  anima- 
tion An  advanced  CAD  program  for  engineering 

applications   $24 

GAMES 

l-»678  GOLDEN  WOMBAT  OF  DESTINY  A  text 
adventure  from  England  You  too  can  discover  the 
forbidden  city  of  the  Great  Lost  Empire  and 
unearth  the  mysteries  it  contains  (Requires  a 
color  graphics  adaptor)   $6 

C  #723  SUPER  PlNBALL  #1  One  of  a  collection  of  5 
great  pmball  games  Menu  driven  Works  with  a 
CGA  card  and  128K  of  memory   $6 

PROGRAMMING  TOOLS 

^  .#666SPL  A  structured  programming  language  A 
hybrid  mix  of  structured  BASIC  with  Pascal  -  - .  $6 

□  PC-SIG  LIBRARY  ON  CD  ROW    $29500 

□  NEW  1987  PC-SIG  DIRECTORY    $  12  95 

□  1  YEAR  PC  SIG  MEMBERSHIP    $  2000 

f$36  f  we-gni  (inciixJes  iJrHClOfv  tumonftny  maga/iop  and  more  i 


SPECIAL  OFFER 

Any  5  Disks  plus  1-Year  Metnbefship 

Only  $39  imclude  t*  shipping  &  handling) 


Most  programs  have  Oocumenlalion  on  tffsA  and  repuesf  a 
ckinanon  from  salistied  users  Please  add  S4  postage  and 
handling  pet  order  ($10  foreign)  —  Calilorna  residents  add 
stale  sales  tan 

Total  Enclosed  $  by  [  1  Check  [  1  VISA  I  I  MC 

Card  No   

Exp  date  Signature  

Name  

Address  :  

City  


_State- 


.Zip_ 


PC-SIG 


To  order,  call  800-245-6717 
In  CA  800-222-2996 

For  technical  questions  or  local 
orders  (408)  730-9291 


^  1030D  East  Ouane  Avenue  Sunnyvale,  CA  94086  j 


CIRCLE  145  ON  READER  SERVICE  CARD 


10  BIG  REASONS  IT'S  TIME  YOU 
CHANGED  YOUR  EDITOR  TO  BRIEF 


1 FUNDAMENTAL  TROTH.  If  you  are 
a  programmer,  you  use  your  editor  more 
than  any  other  tool.  If  it  isn't  the  best, 
the  fastest,  the  most  versatile,  the  most  produc- 
tive... well,  then  neither  are  you! 

2 OUR  ENTHUSIASM.  While  we  do 
not  publish  BRIEF  we  wish  we  did.  We 
sell  so  many  BRIEFs  that  we've  been 
advertising  it  non-stop  since  it  was  introduced 
two  years  ago.  We're  not  alone  in  our  enthu- 
siasm. There  is  no  end  of  accolades  from  other 
admirers: 


WINDOWS  ON  THE  WORLD.  Why 

the  excitemenf  First,  BRIEF  s  architec- 
ture Any  number  of  tiles  of  virtually 


any  length  can  be  open.  (Start  BRIEF  with 
to  prove  it )  Open  as  many  tiled  windows  as  fit 
the  screen— over/under  and  side-by-side— to 
work  on  any  of  your  files.  Open,  close,  and 
resize  windows  as  you  go.  In  each  window,  full 
screen  or  tiny,  all  editing  techniques  are  at 
hand— high-speed  cursoring,  paging  up  and 
dovm,  horizontal  scrolling,  optional  word  wrap 
Load  the  same  file  in  any  number  of  windows 
to  view  different  areas  simultaneously.  A 
change  in  one  changes  all  Cut  and  paste  text 
blocks  between  windows  and  files,  or  into  buf- 
fers for  later  recall.  All  files  stay  in  memory,  so 
you  can  always  go  back  to  snip  some  more. 

4 WHOLLY  MACROS. 
Much  of  BRIEF  was  writ- 
ten in  Its  own  macro  lan- 
guage It  IS  that  powerful'  The  lan- 
guage and  Its  compiler  come  with 
every  copy,  as  do  many  standard 
macros,  with  source  code  for 
learning  by  example  It  is  a  com- 
plete language  with  conditionals, 
loops,  recursion,  global  and  local 
variables,  even  data  types  It  can 
control  files,  windows,  and  the 
keyboard  It  has  structure.  32-char- 
acter  variable  names,  and— not  at 
all  like  1-2-3'  s  cuneiform— is  en- 
tirely readable,  like  a  hybrid  of 
LISP  and  C  With  it  you  can  de- 
velop a  library  of  routines  to 
power  BRIEF  your  way 


5 UNDO.  NOT  UN-DELETE.  Don't 
confuse  the  two.  BRIEF  doesn't  just 
keep  snapshots  of  recent  deletions 
should  you  want  to  pick  them  up  from  the  cut- 
ting room  floor  It  can  reel  the  whole  film  back- 
ward undoing  any  command  that  affected  the 
cursor  or  the  text  Watch  it  undo  a  global  re- 
place, for  example  Uncanny  It  can  back  up 
300  times,  all  the  way  to  the  beginning  of  a  ses- 
sion "Works  like  a  dream",  said  The  C Journal 

6 SHELL  GAMES.  Leave  BRIEF  run 
your  compiler,  print  out  the  error  mes- 
sages, load  up  BRIEF  again?  No  way! 
Run  your  compiler  from  mside  BRIEF*.  It  will 
point  to  each  enor  line  in  your  source  pro- 
gram, still  loaded  in  memory,  for  immediate 
editing.  You  don't  have  to  leave  BRIEF  to  use 
DOS  either  BRIEF  disappears  from  the  screen 
to  get  out  of  your  way,  but  say  bye  to  DOS  and 
BRIEF  pops  back  to  the  screen,  as  do  all  the 
files  you  were  working  on 

7 KEY  WmZ.  You  can  reassign  BRIEF 's 
command  keyhits  to  whatever  keys 
you're  used  to,  even  your  old  editor's, 
so  you  don't  have  to  send  your  fingers  back  to 
school  Macro  execution  can  be  assigned  to 
single  keys  Or  you  can  tell  BRIEF  to  listen 
while  you  tap  out  a  complex  routine.  It  will 
save  and  playback  faithfully,  a  shortcut  macro 
without  a  single  line  of  coding 

SMUm-LINGUAL.  BRIEF  s  macro 
language  is  perfect  for  writing  format- 
ters for  your  language  which  indent, 
match  up  parentheses  and  brackets,  and  set 
up  statement  templates  for  fill-in.  BRIEF  comes 
with  C  language  support  already  built  m. 
Others  have  wntten  macros  to  format  Pascal, 
BASIC,  LISP  Prolog,  FORTRAN 


QUICKER  PICKER-UPPER.  Look 
ing  for  something?  BRIEF  has  full  UNIX»- 
like  expression  search  tools  to  forage 


and  find  and  fix  any  file  in  memory.  Literal  str- 
ings with  wildcards  and  '"'"  character  mask- 
ing, sure.  But  also  indifference  to  case  or  inter- 
vening characters,  [aeiou]  to  match  all  vowels, 
or  [-  aeiou]  to  match  anything  but  vowels, 
[a-f,l-m]  to  match  character  ranges,  beginning 
or  end  of  line  searches,  even  multiple  choice 
pattern  matching  and  replacement, 

REASONS  U  THROUGH  20: 

11.  BRIEF  comes  vnth  a  color  option 
You  can  select  your  own  color 
scheme  anytime,  12.  It  supports  EGAs  43-line 


dBRIEF. 
The  Power 
Environment  for 
dBASE  Programming 

Many  worthy  utility  products  supply  needs  that 
dBASE*s  programming  language  doesn't— 
dUTILTM.  dFLOWTM  and  a  host  of  others. 
Trouble  IS,  you  have  to  use  them  separately, 
then  combine  their  output  into  your  dBASE 
program  (lies 

No  longer  dBRlEFTM,  written  in  BRIEF  s  macro 
language,  grabs  hold  of  BRIEF  and  turns  it  into 
a  complete  dBASE  III  and  III  Plus  programming 
domain  Using  BRIEF  s  underlying  shell  capa- 
bilities and  Its  own  interfaces,  dBRIEF  can  run 
external  utility  libraries,  plus  dBASE  ilself,  and 
link  10  the  ClipperTM,  Foxbase  +  TM  and 
Quicksilver  compilers,  all  with  dBRIEF  still 
loaded  and  running  the  show  It  can  do  what 
BRIEF  already  does  plus 

•  Convert  a  screen  layout  into  dBASE  code  (or 
interactive  data  entry 

•  Display  dBASE  file  struaures  in  windows, 

a  great  convenience  alongside  your  program 
files 

•  Expand  keystrokes  into  full  dBASE 
statements 

•  Indent  automatically  for  clegic  display 

•  Create  databases,  index  files;  invoke  Ashton- 
•ftte  s  dFORIvlATTM  and  dCONVERTTM, 
draw  lines  and  boxes 

"Simply  marvelous  programmmg  environment 
for  writing  and  editing  dBASE  programs ' ', 
PC  Magazine.  7/86  Source  code  included! 

Requires  BRIEF  I  32  or  later  and  384k,  S12k  to 
run  dBASE  withm  dBRIEF.  640k  and  harddtsk 
recommended 


mode  and  can  display  up  to  128  lines  long 
13.  Full  8-bit  ASCII  display;  the  whole  charac- 
ter set  can  show  on  screen.  14.  Full  path  sup- 
port IS.  Command  line  start-up  flags  to  modify 
BRIEF'S  behavior,  change  a  path  name,  or  run 
a  macro:  for  example  "wp"  which  turns  BRIEF 
into  a  word  processor  with  wraparound  and 
margin  setting.  16.  Automatic  fUe  save  during 
idle  moments.  17.  Compatibility  vnth  most  stay- 
resident  programs  flike  Sidekick™),  multi- 
taskers  (like  Microsoft  Windows™),  and  net- 
works. 18.  A  bulletin  board  with  public  domain 
macros  contributed  by  a  mushrooming  cult  of 
macromancers.  19.  No  copy  protection 
20.  Context  sensitive  help,  and  phone  support 
from  the  publisher. 


*  Brief  needs  ]92k  normally,  320k  for  compile  feature  •Product  must  be  returned  in  resalable  condition 


NEW  VERSION  2.0/fa~.  S^:. 

lar  expressions  match  over  multiple  lines  •  Faster  undo  &  expres- 
sion search  •  Added  types  of  block  marking  •  Optional  txirderless 
windows  •  Supports  displays  with  127 lines,  255  chars  •  Newdocu- 
mentation  with  tutorials  on  regular  expressions  and  macros 
30  DAY  TRIAL  with  no-questbns-asked  money-back  guarantee! 

800  PC-BRAND 

List  Prices:  BRIEF:  «195.  dBRIEF:  «95 
BRIEF/dBRIEF  Combination:  «275. 

PC  BRAND  Prices:  CALL 


CIRCLE  310  ON  READER  SERVICE  CARD 


BRIEF  Encounters 

The  word  is  getting  around  that  BRIEF  is 
simply  the  best  text  editor  you  can  buy  " 
John  Dvorak  in  Inloworld 

■  In  the  last  five  years,  only  a  handful  of 
apphcauons  have  altered  the  way  we  use 
microcomputers  The  winners'  impact  is 
astounding  BRIEF  is  a  winner  that  will  most 
definitely  change  the  way  we  develop  applica- 
tion software   Data  Based  Advisor 

"Overall,  BRIEF  is  an  excellent  and  efficient 
editor  with  capabilities  that  are  truly  useful  if 
you're  a  serious  programmer  or  developer  of 
commercial  apphcauons,  the  BRIEF/dBRIEF 
package  is  one  of  ihe  best  investments  you 
can  make  "  PC  Magazine.  7/86 

"Every  lime  I've  mentioned  text  editors  I've 
got  a  raft  of  mail  urging  me  to  try  Brief  Now 
that  I've  tried  it  I  see  why  It  has  windows- 
boy,  does  It  ever  have  windows!  it  will  do  |usl 
about  anything  you  want  it  to  look  no 
further  recommended  "  Jerry  Pournelle, 
Byte  12/86 

Best  editor  of  10  compared. 
Dr  Dobb  's  Software  Tbols 


Copyrighted  matsrial 


PC  BRAND:  CAREFULLY  CHOSEN 
PROGRAMMER  TOOLS 


WINDOWS 
FOR  DATA 

M'soft  Windows  Compatible 

Windows  for  DataTM  adds  the  pizazz 
and  praaicality  of  window  parti- 
iiorang  for  entering  data  in  your  applica- 
tran  Powerful  field-level  functions  let  you 
specify  prompt  string,  field  length,  data 
type,  screen  location,  picture,  receiving 
variable  etc  Field  options  can  require  or 
prevent  entry  cause  beeping  on  invalid 
entry  or  overflow,  attach  field-specific  help 
messages,  functions  to  call  for  entry  valida- 
tion You  control  which  keys  clear  a  field, 
lump  to  next  or  prior  fields,  quit,  etc 

The  Windows  for  C  subset  has  all  the 
windowing  functions  without  data  entry 
Unlimited  windows,  defined  in  C  struc- 
tures for  reference  throughout  your  pro 
gram,  can  be  made  either  to  pop  up  or 
permanently  overwrite  the  screen  Rou- 
tines scroll  and  highlight  lists  with  anow 
keys,  read  and  scroll  ASCII  files  both  ways 
in  windows  Logical  treatment  of  video  at 
tributes  permits  unchanged  programs  to 
run  on  color  or  monochrome  Colors  of 
windows  are  set  individually  All  functions 
are  in  separate  riKXiules  Only  those  used 
are  linked  Only  buffers  holding  on-screen 
or  temporarily  obscured  windows  occu- 
py RAM.  others  released  dynamically 
Clear  documentation 
Speafy  compiler        Ljg_     PC  Brand 
Windows  for  Data      S39S  S348 
Windows  for  C  St4S  1216 

HALO  GRAPHICS 

SYSTEM  MnM-Boatd 
Giapbics  LQuaxy 

The  premier  graphics  library  thai  got  the 
ball  rolling  lor  PC-based  graphics  and  has 
grown  so  omnipotent  that  it  supports  over 
25  grapiucs  boards  -  including  IBM's 
EGA  and  Nr  9  Revolutions  hi  res  series  - 
and  has  a  multitude  of  mouse  and  printer 
drivers  All  that  in  each  box  Separate  C 
versions  for  Lattice,  M'soft.  Aziez.  CI86 
What  does  Mulii-Halo  do''  A  down  to  the 
last  pixel  graphics  library  plus  hinctions  to 
reset  drivers  so  distributed  program  can 
run  on  anything  Wonderful  value  for  single 
license  Costly  royalties  though  for 
redistribution  Speaty  S0315  &  Language 
List  »300.  We  *m.  With  Dr  Halo  II,  a  free- 
standing "painl'    List  M*),  Us 


CLIPPER  From  Nantucket 

Compile  dBASEiorSI>eed,  Protection 

Clipper'™  turns  lumbering  dSASE* 
into  a  speed  dMON  with  benefits 
bobbing  in  its  wake  your  source  code  is 
submerged  from  public  view,  you  can 
distribute  your  compiled  application  with- 
out royalties,  and  your  customers  don't 
even  need  copies  of  dBASE'  The  Spring 
'87  Clipper  offers  index  files  compatible 
with  dBase  III  Plus,  and  networking  capa- 
bilities to  run  compiled  programs  on  ma- 
)or  networks  supporting  DOS  3  1  with  no 
restrictions  on  number  of  users  Clipper 
offers  arrays,  menu-bmlding  commands, 
user-defined  functions  context-sensitive 

McMAX  Fh}ni  Nantucket 
Like  dBASE  for  the  Macintosh 

McMax TM  IS  like  running  dBASE  on 
the  Macintosh  It  combines  an 
easy -to  use  menu-dnven  ASSIST  mode 
using  the  Mac  interface,  an  interactive 
command  mode  like  dBASE  at  the  dot 
prompt,  and  an  application  programming 
language  fully  compatible  with  dBase  III 
It  gives  you  the  power  to  create  dBASE 
language  applications  on  the  Macintosh 
and  transfer  back  and  forth  to  the  IBM* 
world  McMax  accominodates  up  to  16 
million  records.  32,000  characters  per 
record  255  characters  per  field,  and  up 
to  32  files  open  concurrently  No  copy 
protection  List  t29S.  PC  Brand  Call 


help  techniques  for  applications,  a  de- 
bugger, and  It  supports  Expanded  Mem 
ory  It  goes  well  beyond  dBASE  with 
1  024  fields  per  data  base  and  2.048 
active  memory  variables 

Clipper  has  the  power  to  save  and  re- 
store multiple  screens  to  and  from  mem- 
ory variables  You  can  also  create  over- 
lays, call  object  modules  compiled  in  other 
languages,  and  create  function  libraries 
10  link  with  your  applications  Power  and 
flexibility  make  it  the  •  1  dBASE  compiler 
List  1696  PC  Brand  Cd. 


even  try  ou'P'^ijeansiv.rfifc. 


MICROSOFT  C  4.0 
A  Great  C  Battie  Rages  and  You're  Winning 

It  bundles  a  source  debugger  and  a 
make  .  and  sports  a  huge  mem- 


ory model  permitting  single  data  ob- 
jects larger  than  64k.  but  what's  really 
impressive  about  Microsoft  C  are  the 
benchmarks  reported  m  Dr  Dobb's 
Microsoft  runs  away  from  a  field  of  17 
winning  1 1  of  27  benchmarks 

The  CodeView TM  debugger  uses 
windows  to  show  everything  on  one 
screen  source  alongside  disassembled 
obiect.  variables  stack  and  registers 
Drop  down  windows  obviate  learning 
of  commands  '  A  source-level  debug- 
ger that  puts  the  rest  to  shame  "  said 
Dobb's 

Microsoft  C  has  five  memory  models 
for  code  and  data,  plus  non-library  sup- 


port for  another  thirteen,  and  boasts 
alternate  math  packages  for  speed  ver- 
sus accuracy,  with  or  without  8087/ 
80287  chips 

Both  linker  and  library  manager  are 
part  of  the  package,  as  is  the  make  ". 
which  knows  how  to  rebuild  any  size 
project  by  compiling  only  elemenis 
which  have  changed 

It  IS  reportedly  used  by  Lotus. 
Ashton  Tate  and.  fittmgly.  Microsoft 
Itself  to  develop  Windows  Dobb's  calls 
It  the  best  MS  DOS  C  development 
environment  value  today  (for)  virtually 
any  kind  of  program  conceivable  " 
320k  suggested 

Ask  for  List     PC  Brand 

G0500  $450  $295 


C-TREE  &  R-TREE  B-nee  FUe  Manager  Now  Has  Report  Generator 


C-tiM:  Seasoned  to  perfection. 
c-treeTM  is  the  only  mapr  b-tree  file 
manager  with  network  support  in  the 
standard  low -cost  version  It  allows  mul- 
tiple users  to  access  an  index  file  simul- 
taneously even  during  updating  Record- 
locking  routines  are  provided  for  DOS 
3  X  UNIX  and  XENIX 

C-tree  even  comes  in  C  source  code, 
yei  there  are  no  royalties  Source  sticks 
to  K&R.  so  C-tree  is  portable  Tfests  in 
many  envuonments  prove  it 

C-tree  permits  any  number  of  keys 
for  a  data  file -alpha,  numerx:.  even 
floating  point  It  handles  files  with 
varied  record  lengths  and  keeps  multi- 
ple keys  in  one  index  file  Has  both  high 
level  ISAM  routines  to  handle  details 


with  minimum  coding,  and  decomposed 
step-by-slep  functions  you  can  access 
directly  In  short,  you  get  the  works 

r-teM:  thousands  of  c-tree  users  (and 
you)  now  have  a  suddenly  expanded 
ability  to  produce  ad  hoc  reports  from 
files  maintained  by  c-tree  (v  4  1  and 
up)  Just  link  a  file  description  to  the 
r-tree  library,  and  all  you  need  is  an 
ordinary  text  editor  to  write  any 
number  of  report  scripts  with  no  further 
C  coding  Reports  can  access  data  m 
several  files,  select  on  criteria,  )Oin  the 


findings  into  new  logical  records,  sort 
them,  calculate  new  fields  and  columns, 
tabulate  by  any  number  of  control 
breaks  TTie  script  files  show  a  visual 
representation  of  the  report  image  for 
easy  creation  and  maintenance  of  even 
elaborate  layouts  r-lree1T>l  comes  in 
source  boasts  the  same  portability  as 
c-iree.  and  fits  any  compiler 

List      PC  Brand 
c-tree  r0660  S395  S329 

r-tree  r066S  $295  S245 

Combined  $650  $S41 


POLYTRON  VERSION  CONTROL 

Source  Code  Control  for  Any  Language 


dBC  Lattice  Library  Maintains  dBASE 
Compatible  Files  With  the  Power  and  Speed  ofC 


dBC™  links  C  to  dBASE  It  creates  and 
maintains  files  and  their  indexes  which 
exactly  replicate  dBASE  file  design  So 
dBASE  can  read  and  update  them  And 
the  reverse  dBC  can  use  any  files  created 
by  dBASE  Now  C  and  dBASE  can  operate 
on  the  same  data  bases  interchangeably 

That  opens  up  the  widespread  culture  of 
dBASE  installations  to  exploitation  by  C 
programmers  Tap  that  market,  avoid  the 
resident  dBASE  language,  and  gain  the 
advantages  of  C  with  this  single  produa, 
dBC's  functions  parallel  all  dBASE  s  file 
handling  commands,  many  decomposed 
to  give  closer  control  Each  backed  by 
demo  source  files  on  disk 


Use  dBC  for  custom  work  for  clients,  or 
on  Its  own  li  s  a  complete  ISAM  file 
manager  for  C  whether  or  not  dBASE  will 
be  used  in  tandem,  supports  all  four 
memory  models,  and  can  have  sixteen 
index  and  data  files  open  Big  discount  to 
buyers  of  both  dBASE  11  and  III  versions 
Specify  Lattice,  Microsoft ,  or  DeSmet 


Versions 

LOOII  For  dBASE  II 
LCCIl  With  Source 
LOni  For  dBASE  III 
LCIII  With  Source 


List  PC  Brand 
•2S0  «195 
•SCO  >390 
•250  '195 
•500  >390 


PVCS  allows  programmers,  project 
managers,  librarians  and  system  ad- 
ministrators to  control  the  proliferation 
of  revisions  and  versions  of  source 
code  m  software  systems  Independ 
enl  programmers,  the  leading  soft- 
ware publishers  and  LAN  companies, 
and  hundreds  of  Fortune  1000  compa- 
nies rely  on  PVCS  to  store  and  re- 
trieve multiple  revisions  of  text  It 
maintains  a  complete  history  of  revi- 
sions as  an  audit  trail",  generates 
status  reports,  and  uses  intelligent 
"difference  detection  "  to  minimize 
disk  space  for  each  new  version 

On  Corporate  and  Network  PVCS  si- 
multaneous changes  to  a  module  are 
merged  into  a  single  new  version  If 
changes  conflict,  the  user  is  notified 
file  "Logfiles'  used  to  track  changes 
are  interchangeable  between  any 
PVCS  product 


Corporate  PVCS  is  for  multiple  pro- 
grammers It  includes  "branchmg"  to 
maintain  code  when  programs  evolve 
on  multiple  paths  Personal  PVCS 
offers  most  of  the  power  and  flexibility 
of  corporate  PVCS.  but  excludes  mul- 
tiple programmer  features  Network 
PVCS  IS  the  Corporate  version  for 
LANs  File  locking  and  security  levels 
can  be  tailored  to  each  project 

PolyMake  Sull  using  a  prehistoric 
Make''  Step  up  to  PolyMake.  the  most 
popular  and  powerful  Make  utility 
Most  flexible  macros  of  any  Make 
Now  integrated  with  PVCS  and  Poly- 
Librarian  for  faster  performance  and 
precise  configuration  management 
Ask  for  List    PC  Brand 

Personal  PVCS  ■!«  'IM 

Corporate  PVCS  "MS  »309 

Network  PVCS  Call  Call 

PolyMake  'l*  *10» 


and 


For  Orders  or  Literature,  Call  Us  at.... 

800  PC-BRAND 

That's  (800)  722-7263.  In  NY  State  call  (212)  242-3600 
PC  Brand,  150  5th  Ave,  New  York,  N  Y  10011-4311 
Ttelex  667962  (SOFT  COMMNYK) 


« 1987  PC  BRAND 

PricM.  Mnnt.  an)  tp«Cificalioft«  MAiact  nchanga  mihoui  notic* 


Cc, 


mDAVs  TOP  QUALITY  AiDS  TO 
PROGRAMMING  PRODUCTIVITY 


SUPER  SOURCE 

Two  great  debugging  and  documenta- 
tion tools  that  support  C,  Modula, 
Pascal.  BASIC,  and  dBASE 

Source  Ptint 

Author  Alan  Simpson  writes  "the  best 
overall  debugging  technique  is  to 
draw  lines  to  connect  all  the  IFs  and 
DO  WHILES  etc  with  their  ENDIFs  and 
ENDDOs  Use  a  pen  or  pencil  to  " 
Well  thanks.  Alan,  but  we'll  let  Source 
Print  do  it  for  us  It  draws  vertical  lines 
to  connect  all  such  beginnings  and  end- 
ings m  a  vivid  display  of  your  program  s 
organization  And  it  can  pnnt  programs 
with  page  numbers,  headings,  line 
numbers,  indent  automatically,  throw  in 
a  table  of  contents  and  a  cross- 
reference  index  '  Occasionally  a  utility 
comes  along  that  makes  a  programmer  s 
life  much  easier  Source  Print  is  such  a 
program"  says  flC  Magazine  Lost  $75, 
Ours  $60 


..and  Tree  Diagranwier 

Tree  Diagrammer  prints  an  organization 
chart  of  your  program's  structure  show- 
ing the  hierarchy  of  function,  procedure, 
and  subroutine  calls  Shows  at  a  glance 
what  routines  call  each  other  for  clearer 
debugging  Every  shop  should  have 
this  impxjrtant  documentation  tool  List 
$55.  Ours  $45 


BASTOC  nanslates  BASIC  Into  C  0<^^* 


For  a  trifling  pnce,  BASTOCTM  moves 
truckloads  of  BASIC  code  over  to  C  It  s 
a  translator  which  takes  in  Microsoft 
Extended  BASIC  and  emits  pure  K&R  C 
for  Microsoft  or  Lattice  Structures  even 
convoluted  BASIC  code  Optimized  to 
dramatically  reduce  execution  time 
Converts  to  integers  those  variables  in 


BASIC  programs  which  do  not  need 
floating  point  Where  BASIC  uses  full 
assignment  statements  to  increment 
counters,  BASTOC  converts  to  C's  com- 
pact form  Dynanuc  string  allocation 
ends  BASIC  s  catatonic  garbage  collec- 
tion Huge  worksaver  Ask  for  S0375. 
List  (485.  PC  Brand  $389 


PANEL  PLUS  Library  Source  For  Complete  Portability 


TTiere  are  no  screen  design  and  data 
entry  tools  quite  like  Panel  Plus  Design 
a  screen  under  program  control,  use 
Panel  's  utility  to  "run  "  and  test  it  field 
by  field,  then  pass  it  to  Panel's  code 
generator  which  debvers  C  source 
code  Options  style  the  code  to  your 
compiler  s  liking  TTien  do  whatever  you 
want  to  the  source  afterward  The  code 
calls  Panel  Plus  s  function  library,  but 
now  the  library  comes  in  source,  so 


everything  produced  is  highly  portable 
Not  like  screen  managers  that  deliver 
object  libraries  leaving  you  to  write  the 
detailed  code 

A  single  screen  design  can  have  1000 
fields  stacked  as  visual  overlays  up  to 
127  levels  deep  or  as  pop-ups  Each 
field  can  be  boxed,  colored,  multi-row 
word-wrapped,  scrolled  both  ways  if 
larger  than  its  view  aperture,  assigned 
a  help  and  error  message,  accept  only 


certain  characters,  or  match  a  picture, 
check  data  after  entry— proper  dates, 
number  ranges,  etc  —or  against  your 
own  validation  routines  Customize 
Panel  s  test  utility  with  these  routines 
Panel  Plus  will  operate  in  graphics 
mode  via  interfaces  to  graphics  prod- 
uas  It  supports  Handles  EGA  s  43  line 
screen  Adapts  to  various  keyboards, 
screens  operating  systems  Major  tool 
for  the  serious  developer 
Usi  $496.  PC  Brand  $386 


Shopping  List  for  flie  Power  WoHcbendi 


ARITV  PRODUCTS 

Arlty  Coint)ination  Package  

Expert  Systam  Development  Pkg  

File  Interchange  Toolkit  

PROLOG  Compiler  &  Interpreter  

Screen  Design  Toolkit  

SQL  Development  Package  

Arity  PROLOG  Interpreter  

Arity  Standard  Prolog  

AI-EXPERT  SYSTEMS 

Autolnlelligence  by  inielligenceWare  

Experteach  II  by  InteiligenceWare  

EXSYS  Development  Software  by  EXSYS.  . 

EXSYS  Runtime  System   

Insight  2-^  by  Level  Five  Research  

Intelligence/Compiler /nre»igencelVsre  . . 

AI  LISP  LANQUAQE 

IQCLISP  by  Integral  Quality  

IQLISP  by  Integral  Quality  

Microsolt  LISP  Common  I./SP  

TransLISP  from  Solution  Systenfts   

TransLISP  PLUS  Irom  Solution  Systems  . 

AI-PROLOO  LANOUAOE 

APT  Active  Prolog  Tutor  Irom  Solution  Sys. 
MPROLOQ  Language  Primer  LOGICWARE 

MPROLOO  P5O0 by  LOGICWARE  

MPROLOQ  P550  6y  LOGICWARE  

Prolog-86  Irom  Solution  Systems  

Prolog-86  Pius  Irom  Solution  Systems  

Turtx)  PROLOG  by  Borland  Inl  l  

Turtxj  PROLOG  Toolbox  by  Borland  Inl  l 

ASSEMBLERS  A  DEBUQOERS 

Advanced  Trace-M  Morgan  Debugger    . . 
C  Sprlte  Debugger  by  Lattice,  source  level 
Microsolt  Macro  Assembler  with  Utilities 
PASM86  by  Phoenix.  Macro  Assembler  .  .  . 
Periscope  I  Debugger  The  Periscope  Co 
Periscope  II  with  NMl  Breakout  Switch 

Periscope  ll-X  software  only  

Periscope  III  with  Advanced  Board  New . . 

BASIC  LANOUAOE 

Microsolt  BASIC  Interpreter  lor  XENIX . 
Microsoft  QuickBASIC;  Compiler  .3.0  

BORLAND  PRODUCTS 

Reflex  &  Reflex  Workshop  

Reflex  Data  Base  System  

Reflex  Woilishop  

Turbo  Basic  New  

Turtx)  C  Compiler  New  

TurtX)  Lightning   

Turtso  Pascal  4  Tutor  New  

Turbo  Pascal  with  S087  &  BCD  

Turbo  PROLOG  Compiler  

Turbo  PROLOG  Toolbox  

TurtM  Tutor  

C  COMPILERS 

C86  PLUS  by  Computer  Innovations  New 
Lattice  C  Compiler  Irom  Lattice 

Let's  C  Compiler  by  Mark  Williams  

with  CSD  Source  Level  Debugger 
MWC-86:  Mark  Williams  C  Development 

Microsolt  C  Compiler   4  0   

TurtwC  Compiler  b/Sor/and  New  

C  INTERPRETERS 

C-Terp  by  Cimpel  Software  

Instant  C  by  Rational  Systems  

Interactlve-C  by  lUPACC  with  debugging . . 
RUNK:  Professional  Irom  Lifeboat  


COMMUNICATIONS 
Asynch  Manager  6^  Blaise,  for  C  or  Pascal 


LIST 

US 

1095 

979 

295 

229 

50 

44 

650 

569 

50 

44 

295 

229 

295 

229 

95 

77 

990 

739 

475 

339 

395 

309 

600 

469 

485 

379 

990 

739 

300 

Call 

270 

Call 

2S0 

189 

95 

Call 

195 

Call 

65 

Call 

50 

45 

495 

395 

220 

175 

125 

Call 

250 

Call 

too 

63 

100 

64 

175 

119 

175 

139 

150 

109 

195 

125 

345 

289 

175 

139 

145 

105 

995 

Call 

350 

295 

99 

79 

200 

129 

150 

89 

70 

45 

100 

64 

100 

64 

too 

64 

125 

85 

too 

64 

too 

63 

100 

64 

40 

28 

497 

397 

500 

299 

75 

55 

125 

90 

495 

369 

450 

295 

100 

64 

300 

249 

500 

395 

249 

219 

250 

18S 

175 

117 

Greenleal  Communications  by  Greenleaf 

C  UTILITY  LIBRARIES 

Blaise  C  Tools  Plus   

Blaise  C  Tools  

Blaise  C  Tools  2  

C  Food  Smorgasbord  by  Lattice  

C  Utility  Library  by  Essential.  300  functions 
Greenleal  Functions  by  Greenleaf  Software 

COBOL  LANOUAOE 

RM/COBOL  see  Rvan  McFarland  Prod 
Microsoft  COBOL  tompiier 
Microsoft  COBOL  Compiler  for  XENIX 
Micro  Focus  COBOL  see  Micro  Focus  Prod 

dBASE  SUPPORT 
BRIEF/dBRIEF...8ner  tor  DBASE  III 

CLIPPER...from  Nantucket  

McMAX...c(B>tSE  for  MAC  from  Nantucket 
Mx..dBASE  to  C  Translator  by  DESKTOP  Al 

with  Library  Source  Code  

with  Full  Source  Code  

dBC  from  Lattice  maintains  DBASE  files 

with  source  

dBC  III  Plus  supports  multi  user  DBASE 

with  source  

DEVELOPMENT  TOOLS 

BASTOC  by  J  Ml.  convert  BASIC  to  C 
BASiC'C  BASIC  S  lunctions  added  to  C 
Report  Option  Soltcraft  Btrieve  Report  Gen 
Xtrieve  SollcrafI  Query  Utility  for  Btrieve  .  . 

Code  S'Mer  Profiler  by  David  Smith  

Dan  Bricklin's  Demo  Program  Prototyper . 

LMK  from  Lattice,  "make  '  like  UNIX  

Microsolt  Window  Development  Toolkit 

ESSENTIAL  PRODUCTS 

C  Utility  Library   

Essential  Graphics   

Essential  Comm  Library   

with  Breakout  Debugger  


FILE  MANAOERS 

Btrieve  by  Softcraft.  no  royalties  

Btrieve  Network  by  SollcrafI   

C-Tree  by  FairCom  no  royalties,  source  .  . 
R-Jree  by  FairCom  Report  Generator 

C  Tree  &  R  Tree  Combo  by  FairCom  

dbVista  single  user  DBMS  by  Raima   

(SbVistt  multi  user  DBMS   

Opt-Tech  Son  Can  son  Btrieve  files  

FORTRAN  LANOUAOE 

RMfFORTRAN  by  Ryan  McFarland   

FORTRAN  Libraries...6y>»/p/ia  Computer 
Microsolt  FORTRAN  l./n*s  wiMicrosolt  C  . 
Microsoft  FORTRAN  for  XENIX 
Scientilic  Subroutine  Package  by  4/pl3  . 

ORAPHICS 

Essential  Graphics  Essential,  no  royalties 

GSS  Graphics  Development  Toolkit 

GSS  Kernel  System  by  Graphic  Software . . 

GSS  Melalile  interpreter  

Halo  by  Media  Cybernetics  

wim  Dr.  Haioii   

Halo  lor  Microsolt  includes  all  fonts   

MICRO  FOCUS  PRODUCTS 

Micro  Focus  Level  II  COBOL  w/Animalor  . 

Level  II  COBOL   

Level  11  Animator  

Micro  Focus  Personal  COBOL  

Forms-2  

MODULA-2  LANOUAOE 

MODULA-2  Apprentice  Pkg  by  LOGITECH 


LIST  US 

185  139 

175  117 

125  84 

100  67 

150  109 

185  139 

185  139 


700  499 
995  795 


275  Call 

695  Call 

295  Call 

350  299 

550  469 

1000  855 

250  195 

500  390 

750  595 

1500  1185 

495  399 

175  139 

145  128 

245  220 

119  89 

75  69 

195  149 

500  365 

185  119 

250  183 

185  125 

250  189 

250  195 

595  465 

395  329 

295  245 

650  541 

195  139 

495  399 

149  105 

595  499 

70  45 

450  281 

695  546 

295  239 

250  210 

495  375 

495  375 

295  235 

300  219 

440  299 

595  434 

495  395 

349  279 

195  155 

149  99 

295  235 

99  79 


MODULA-2  Magic  Pkg  by  LOGITECH  

MODULA-2  ROM  Pkg  i  Cross  RT  Debugger 
MODULA-2  WindowPkg  by  LOGITECH 
MODULA-2  Wizard's  Pkg  6y  i.OG/r£CM 

OTHER  LANOUAOES  t  UTILITIES 

Source  Print  source  code  <orma((er  

Tree  Diagrammer  source  code  diagrammer 
Help/Controi  by  MDS  123  style  Help 

Microsolt  MuMath  includes  MuSimp  

Microsolt  Pascal  Compiler  Links  w/M  soft  C 

Microsoft  Pascal  Compiler  tor  XENIX  

Tuit>o  Power  Tools  »  by  Blaise  

AdvantageC^-  ♦  by  Lifeboat  Assoc  

PHOENIX  PRODUCTS 

PASM88  Macro  Assem6/er  

PDIsk  Phoenix's  new  disk  manager  

Plantasy  Pac  six  products  New  Price 

PFinish  EXE  performance  analyzer  

P<ix86  Plus  Symbolic  Debugger  

PlorCe  vas( /ibrary  

PlorCe-^  *  Function  Library  forC*  *  .... 
Plink86  Plus  Utilizes  memory  for  overlays  . 

Pmaker  ;/*e  UNIX  "make"  

Pmate  with  Macros   

Pre-C  UNIX  "lint"-alike  

PTel  Binary  File  Communicator  

POLYTRON  PRODUCTS 

PVCS  Cocporate...Source  Code  Control  Syst 

PVCS  Personal  

PVCS  Network  

PolyMake  Complete  Make  Utility  

PolyLibrarian  Library  Manager  

PolyLibrarian  II  Library  Manaer  

PolySheil  UNIX-like  Command  Shell  

PolyXREF  Complete  Cross  Ret  Utility  

PolyXREF  One  language  only  

PolyBoosI  TbeSoZ/ware/tcce/erafor  

PolyDesk  III  3rd  Generation  Desktop  Org 
PoiyDesk  III  Add  On  Tools  

RYAN-McFARLAND  PRODUCTS 

RM/FORTRAN  2  4New  

RM/FORTRAN  UNIX  or  XENIX  

RM/COBOL  .  DOS   

RM/COBOL  L//V/X  Of  XfWX  

RM/COBOL  Run  Time  

RM/COBOL  85  ANSI  85  COBOL   

RM/COBOL  85  RUN  TIME  

RM/SCREEN  lor  COBOL  85  

RM/NET  *5  COeOi.  4  COBOL  85  Network 

SCREEN  DESION 

Curses  by  Lattice.  UNIX  screen  designer 

with  Source  

Greenleal  Data  Windows  New  

with  source  

Panel  Plus  by  Round  Hill,  no  royalties.  New 

View  Manager  lor  C  by  Blaise  

Vitamin  C  by  Creative  Programming  

VC  Screen  by  Creative  Programming  

Windows  (or  C  Vermont  Creative  Software 
Windows  lor  Data  includes  Windows  tor  C 
ZVIew  Da  fa  Management  Consultants  . . . 

TEXT  EDITORS 

Brtel/romSo/ufion  Systems  

Condor  Editor  by  Condor  

Edix  by  Emerging  Tech  Multi  screen  

Epsilon  by  Lugaru  Software,  like  EMACS 
FirsTime  by  Spmce  Technology.  C  syntax  . 

Kedit  by  Mansfield,  similar  to  Xedit  

LSE,  the  Lattice  Screen  Editor  Multi  Wind. . 

Vedltby  Compuview  

Vedit  Plus  by  Compov/ew  


LIST 

US 

99 

79 

299 

239 

49 

39 

199 

159 

75 

60 

55 

45 

125 

109 

300 

199 

300 

199 

695 

546 

100 

67 

495 

435 

195 

12S 

195 

125 

995 

Call 

395 

235 

395 

235 

395 

235 

395 

235 

495 

325 

125 

85 

195 

115 

295 

174 

195 

115 

395 

309 

149 

109 

Call 

Call 

149 

109 

99 

73 

149 

109 

149 

109 

219 

169 

129 

99 

80 

64 

99 

73 

Call 

Call 

595 

499 

750 

599 

950 

799 

1250 

999 

250 

199 

1250 

995 

300 

249 

395 

335 

300 

249 

125 

99 

250 

199 

225 

169 

395 

297 

495 

395 

275 

164 

225 

198 

100 

81 

245 

216 

395 

349 

245 

175 

19S 

Call 

130 

118 

195 

159 

195 

149 

295 

229 

125 

99 

125 

100 

150 

99 

185 

129 

PRICED  TO  SAVE  YOU  MONEY, 
SHIPPED  FAST  ANYWHERE. 


dBx:  dBASE  AT  THE  SPEED  OF  C 

Ihuislates  dBASE  Applications  to  C 

You  dBASETM  progiammers  know 
what  an  expressive  and  readable 


language  dBASE  is  It  s  a  very  comfon 
able  development  envuonment  But  the 
price  IS  debased  pjerformance  Even 
cximpiled  dBASE  doesn't  offer  the  i 


ESSENTIAL  C 
UTILITY  LIBRARY 

400  Functions,  3(K  Each 

You  ve  probably  seen  the  speed  and 
power  of  Essential  s  C  function  li- 
brary without  knowing  it  Software  greats 
have  been  using  it  for  some  time  to  give 
today  s  top  products  pizaz  and  panache 
Now  grown  to  400  funaions  Elssential's 
collection  features  routines  to  produce 
popHip  menus,  save  and  restore  screens 
and  wmdo'jvs  to  disk  or  memory  in  as  lit- 
tle as  1/lOth  second,  and  the  fastest 
video  output  available  Screen  handling 
covers  scrolling,  paging  word  processor 
functions  to  insen.  delete  and  clear  to 
end  of  lines  or  screen  Library  has  a  com- 
plete set  of  50  business  graphics  func- 
tions, 40  string  handlers.  28  functions  for 
printers.  18  for  mice.  1 1  for  time  and 
date  Its  DOS  interfacing  functions  offer 
disk  error  trapping  to  keep  DOS  from  in- 
truding on  your  program,  and  directory 
and  file  management  with  file  creation, 
file  search  using  wild  cards,  plus  acqui- 
sition and  change  of  file  attributes 
Everything  comes  in  source,  including 
sample  programs  that  demo  library 
functions  We  have  versions  with  pre 
built  l±iranes  for  all  well-known  C  com- 
pilers, and  a  source  code  librarian  is 
supplied  for  rolling  your  own 

Lost  PC  Brand 
C  Utility  Ubrary  SiaS  SII9 

Essential  Graphics  SZSO  SI83 

Essential  Communications  tl8S  SUS 
with  Breakout  Debugger  I2S0  SI89 

ZVIEW 

Screen  Design  Aid 

A complete  package  for  screen 
design  with  full  windows  manage- 
ment as  a  bonus'  Easy  creation  of 
screens  with  complex  validation,  such 
as  range  checking  or  recjuued/option- 
al  data  Powerful  Screen  Paint  utility 
for  creating  or  editing  applications 
screens  Built  in  security  levels,  sel  at 
run-time,  control  read  or  read/wnte 
access  by  field  or  screen  Automatic 
help  screen  processing  for  run-tune 
aid  per  field  or  screen  Applications 
regain  control  during  field  tabbing, 
allowing  run-time  on-screen  transaction 
processing  or  flow  control  Run -time 
functions  include  Screen  Read  and 
Wnte  with  automatic  transparent  data 
conversion  from  screen  image  to  data 
storage.  Field  Editing.  Help  Screen 
Processing,  even  a  capability  to 
change  any  field  characteristic  at  run- 
time, plus  Window  Push  Pop  and  Scroll 
Versions  for  Lattice  Microsoft  and 
Aztec  C  Automatic  free  updates  to 
registered  users  No  run-time  royalties 
List  •245  PC  Brand  'ITS 


that  some  users  require  from  software 
these  days  The  kind  of  speed  offered 
by  software  vmtten  in  the  C  language 

TTie  answer  is  dBx  It  translates  dBASE 
to  C  It  offers  you  a  major  competitive 
advantage  over  the  next  dBASE  pro 
grammer  But  not  by  convening  every- 
thing you've  ever  written  to  C  including 
you  Rather,  keep  right  on  writing  in 
dBASE  Take  every  application  all  the 
way  to  completion  'nien  use  dBx  to 
traiTslate  it  top  to  bottom  to  C  source 
code  and  compile  it 

Hiere  are  other  advantages  C  is  port 
able,  even  to  other  operating  systems 
like  UNIXTM/XENIXTM  as  weU  as  to  the 
Macintosh  or  Amiga  dBx  is  the  gateway 
for  your  applications  to  places  where 
dBASE  cannot  go  (Library  source 
needed  for  non  MS-DOS) 

dBx  has  its  owm  file  management  utility 
for  single  user,  but  links  to  major  C  file 
managers— c-treeTM  and  dBC— for  bo(h 
compatibility  with  dBASE  files  and  multi- 
user suppon  And  you'll  need  a  C  com- 
piler We  have  everything  to  get  you 
under  way.  including  good  advice  So 
call  us  when  you're  ready  to  put  to  C 

List    PC  Brand 
dBx  $  350  tm 

with  Library  Source  S  550  S40S 
wth  Pull  Source  Code  SIOOO  S8S5 

Call  for  speaal  dBx  TYanslation  System  , 
pncmg  with  includes  dBx.  C  compiler 
and  File  Manager 


The  CONDOR  EDITOR purchase 

The  developer  of  the  Condor  data- 
t 


base  system  has  come  up  vinth  an 
unflappable  editor  with  all  the  features 
you  could  hope  for,  especially  a  price 
that  s  light  as  a  feather  No  matter  your 
language,  the  Condor  Editor  gives  Hight 
:o  your  work  with  windows-tJed,  over- 
lapping, or  split-to  bring  multiple  files 
to  the  screen  for  simultaneous  editing, 
full  cut  and  paste  between  windows,  and 
unlimited  notepad  buffers  to  store  inter- 
mediate scraps  "Hie  editor  has  search 
capabilities  to  identify  all  files  containing 

'"a/or  currences  ^'^  '^ese 


^i^S  Kerne, 


9/1/85 
550 

600 

'e.f>oo 


Time 
3S5 

^2eo 

389 
■'6.980 


""'^dit  cards,   rt.©  Ll"*^  f'or 


2<^rriber.  exp,ry  card 
l  aaaress.  Or 
'"^lately 


need 


prets  It  with  full  CGI  capability  for  re- 
creation on  various  devices 

Quality  software'  IBM  tbnks  so  They  sell 
the  GSS«eries  under  their  own  label 

Ask  for  Usi:  PC  Brand: 

GSOlO  CGIDvlpmtltelkit  M9S  '325 
GS020  Kernel  System  »49S  »375 
GS02S  Kernel  for  IBM  RT  '795  «645 
GS030  Plotting  System  HSB  'STS 
GS040  Metafile  Interpreter  »29S  »23S 


GSS  GRAPHICS  SYSTEM  -,standabo» 

Leave  the  Device  Driving  to  GSS  AN^t  cgi  » 

GSS'"  has  reconfigured  two  compo-       unage  as  data  'Hie  Metalile  Inlerptetei 
nents  of  its  comprehensive  graphics      resds  the  contents  of  a  CCM  and  inter- 
lools  to  conform  with  the  ANSI  Computer 
Graphics  Interface  (CGI)  standard 

At  the  heart  of  the  system  is  the  Develop- 
ment fbolkil  whx:h  contains  all  language 
interfaces  and  device  drivers  for  key- 
boards, mice,  joysticks,  tablets,  printers, 
plotters,  cameras,  and  more  Drivers  house 
management  of  vector  graphics  (ploners) 
and  bitmaps  used  by  raster  input  devices 
'scanners)  to  insulate  the  application  pro- 
gram from  concern  for  device  idiosyncracy 
No  one  else  has  implemented  CGI  that 
way  It  means  your  programming  remains 
generic;  )ust  switch  drivers  and  the  same 
program  will  drive  a  different  device 

GSS  Kernel'"  conforms  to  level  2b  of 
ANSI  s  Graphical  Kernel  System  (GKS)  and 
contains  all  Ks  needed  drivers  and 
language  bindings  Kernel  has  macro  level 
tools  to  draw  and  color  an  object,  store  the 
sequential  instructions,  and  recreate  the 
object  on  its  own,  as  well  as  segment  it, 
transform  it,  etc  So  powerful,  a  single  com 
mand  may  represent  several  score  lower 
level  statements 

Plotting  has  the  equivalent  GKS  tools  for 
graph  and  chart  generation  and  their  cap 
tiomng  hand  it  apples  and  oranges,  say 
pie ,  and  it  bakes  the  numbers  into  a 
digestible  display  for  screen  or  plotters 

Kernel  and  Plotting  have  tools  to  convert 
images  they  create  to  ANSI  Computer 
Graphics  Metafiles  (CGMs),  a  tokenized 
standard  for  storing  every  form  ol  graphic 


a  sought  for  keyword  and  its  location  in 
those  files,  ideal  for  tracking  down 
system-wide  use  of  a  function  or  varia- 
ble All  DOS  commands  are  available 
from  within  the  editor  And  it  has  either 
menued  commands  in  desktop  style  or 
single  keystroke  commands  once  menus 
become  obtrusive  Plus  Condor  claims 
the  most  extensive  help  facility  of  any 
editor  should  a  new  need  come  along 
And  for  Condor  3  database  management 
users,  the  Condor  Editor  cross-references 
command  and  form  fJes  List  SI2I. 
PC  Brand  SIIB.  Tbgether  with  compiler 
purchase  the  price  drops  to  lOO. 


BLAISE  C  Tbols  Plus 

Nothing  pays  you  back  quxrker  than 
a  fijncnon  library,  and  Blaise  has 
long  been  known  as  a  great  one 
C  Tbols  Plus,  the  top  of  the  line,  now 
has  over  200  functions  Mature,  Dght, 
predominantly  m  C,  they  isolate  hard- 
ware dependence,  come  in  source  and 
library,  with  no  royalty  Hie  rundown 
Screen  Handling  either  via  BIOS  or 
direct  to  video  adapter,  supports  EGA. 
434ine  mode  and  multiple  pages,  rwin 
morutors  Windows  any  number,  stack- 
able,  writable,  wordwrapable,  and 
erasable  Interrupts  well  known  for  in- 
terrupt service  routines  in  C,  from 
which  you  can  now  access  DOS  func- 
tions Directories  Create,  change,  or 
search  directories,  rename  files,  get 
and  change  their  date/times  Memory 
control  DOS  memory  allocation,  load  a 
"child  "  process  alongside  your  pro- 
gram, even  create  memory-resident 
programs— and  remove  them  Sinngs 
intemahonal  money,  dates  and  charac- 
ter sets,  plus  superfuncnons  to  perform 
several  tasks  with  a  single  call  Gen- 
eral BIOS  and  DOS  gates  for  direct 
access,  meinory  copy,  speaker  control. 
It  goes  on  Our  complete  Blaise  line 

Ust    PC  Brand: 
C  Tbols  Plus  Ills  till 

Asynch  Manager  I17S  Sill 
View  Manager  KTS  SIM 
T\jrbo  Asynch  Plus  tlOO  t  61 
T\irbo  Power  Tbols .  SlOO       t  SI 


BTRIEVE        ASK  us  ABOUT  XTRIEVE*  REPORT  OPTION 

Qaeen  B-tree  File  Manager  Abdicates  Royalties 


There's  no  longer  a  tithe  to  incorporate 
Btneve""  in  applications,  a  welcome 
proclamation  if  royalties  vrould  ruin  your 
profit  margins    Btrieve  takes  complete 
charge  of  all  file  creation,  indexing, 
reading,  writing,  insertion,  deletion,  space 
recapture  forward  and  backward  search 
ir.g.  It  builds  ftinaion  call  "commands' 
n^t  into  the  language  you  use  interfaces 
to  C,  Pascal,  BASIC  and  COBOL,  vnih  sam 
pie  programs  in  all  four,  come  with  each 
copy 

Btrieve  has  mainframe  speafkanons'  Iti 
balanced  tree  indexing  scheme  finds  an^- 
key  in  a  million  in  four  or  less  accesses 
Files  may  have  up  to  24  indexes,  fixed 
record  length  to  4090  characters,  indexes 
up  to  255  charaaers.  fues  of  4  billion  bytes 


Can  even  extend  a  file  across  nvo  drives  — 
ewen  two  hard  disks' 

\fersion  4  X  speeds  DOS  interaction  for 
large  multiply-keyed  files,  enables 
variable  length  records  of  virtually  any 
length;  verifies  accuracy  (optionally)  with 
read  after  wnte  useful  in  gntty  en- 
vironinents.  offers  password  and  data 
encrypoon 

There's  also  Xtneve.  for  Btrieve  file  in- 
quiry and  data  manipulation,  and  Rlneve 
for  report  wnting  All  three  in  versions  for 
any  network  that  supports  the  MSDOS  31 
file  sharing  hinction 

Ask  for  List  PC  Brand: 

S0650  "250  »195 

S0652  Network  Version    "SSS  »46S 


•:  E  acti  pf  ice  IS  tof  a  license  to  use  a  prod 
ucf  on  a  singf©  compulef  and  does  nol  consttlute 
lis  ownefship  We  will  inquire  'or  you  atx>ut  site 
licenses  EKcepI  as  oltierwise  indicated  or  wliere 
'jlf  follows  me  Product  Code,  products  may  tie 
used  to  create  programs  for  disiribuiion  witr>oul 
royalty  payments  or  additional  licenses,  provided 
said  programs  do  nol  substantially  replicale  the 
products  themselves 

CompatlMHty:  PC  BRANDs  standard  products 
are  d*?signed  to  opeiate  with  the  IBM*  PC  XT  or  AT 
under  PC  DOS  and  require  no  more  than  128k  ol 
RAM  unless  indicated  Non  IBM  machines  using 
MS  DOS  contact  manutaclurer  about  preose  di' 
lerences  so  we  can  advise 
IMunw:  See  tx»  page  one  Detective  parts  win  be 
replaced  Please  call  for  authorization  to  return  a 
product  for  refund 


TERMS  ANO  CONDITKMS  Of  SALE 


It:  We  honor  MasterCard.  Visa  American 
Express  (no  surcharge).  cr>ecks  in  advance  or 
funds  wired  ID  PC  Brand  c/o  Chemical  Bank  1?6 
Easl86Sl  NewYork.Accounl034  016058  COD 
(U  S  only)  for  cash,  money  order,  certified  check 
(no  fee)  NY  Slate,  add  sales  tax  Purchase  orders 
accepted  from  larger  corporations  and  institutions 
at  our  riscretion  if  you  agree  to  nel  30  (jays  plus  2% 
a  month  late  penalty  Ifiereatter 
Shipping  «  Handling:  US  UPS  Surface 


product  16  each  adcfT$3  UPS  2nd  Day  An 
product  $10,  each  addl  $4  50  UPSNexl  Day  Air  or 
Federal  Express  12  Day  Air  Isl  product  $18  each 
addl  $6  FedEx  Next  Day  10  AM  1  si  product  $28. 
each  addl  $7  International  Charges  vary  by 
desiir^attonandcarrier  $10pershippingconlainef 
for  export  forms  Air  parcel  post  at  your  risk  beyond 
collected  insurable  amount 


For  Orders  or  Literature,  Call  Us  at.... 

8O0  PC-RRAND 

That's  (800)  722-7263.  In  NY  State  call  (212)  242-3600 
PC  Brand,  150  5th  Ave.,  New  York,  N.Y.  10011-4311 

Ttelex:  667962  (SOFT  COMM  NYK) 


ClSe?  PC  BRAND 

PrlcM^  larms.  ■nd  siMOficMions  lubfact  lo  Changs  witrxMl  nollca. 


CIRCLE  310  ON  READER  SERVICE  CARD 


CC: 


The  New 
C4Comp 


Drawlfour  Own  Conclusions. 


1.  Flexibility.  Quick  menu  picking.  Also 
high  resolution  tracing  and  drawing.  And 
selectable  resolutions  of  up  to  1,016  lines 
per  inch. 

2.  Features  users  want  most.  Sleek, 
rugged,  wedge  shape.  Convenient 
built-in  stylus  holder.  Adjustable  plane 
positions.  Power-on  indicator. 


We  draw  on  your  imagination  and  DrawingBoard  in  trademarks  of  CaJComp 
Miiate  and  Autumn  are  trademarlu  of  Zenographics. 
AutoCAD  is  a  trademarli  of  AutoDesk 

VersaCAD  is  a  trademark  of  VersaCAD  Corporation.  C 1987  CalComp 


Removable  template  overlay  holder. 
4  or  16  button  cursor  option.  Color 
matched  to  most  PCs  and  workstations. 

3.  CalCompatibility.  Supports  over  50 
major  CAD  and  graphics  software  packages. 
AutoCAD,  VersaCAD,  Zenographics  Mirage 
and  Autumn.  Just  to  name  a  few. 

4.  Built-in  reliability.  CalComp's  advanced 
technology  reduces  the  number  of 
electrical  components. 

5.  Warranty  commitment.  We  back  our 
DrawingBoard  with  a  special  five  year 
warranty,  too. 

With  DrawingBoard  you  get  a  complete 
digitizing  system,  including  stylus, 
power  supply,  and  cable.  Combine  all 
this  with  a  retail  price  of  $595.  And 
there's  only  one  conclusion  you  can  draw 
on.  CalComp's  new  DrawingBoard. 

Call  us  at  1-800-CALCOMP  Or  write 
us  at  CalComp,  RO.  Box  3250,  Anaheim, 
CA  92803. 

Wfedrawon 
yoiFimaginaticxir 

"^^CalComp 

A  Lockheed  Company 


CIRCLE  510  ON  READER  SERVICE  CARD 


Cl: 


■  MITT  JONES 


PC  ADVISOR 


Help  in  choosing  a  keyboard for  a  PC  clone,  in  running  Lotus's  J -2-3  from  subdirectories,  in 
graphing  mathematical  functions,  and  in  sharing  disks  with  the  IBM  Personal  System/2. 


REPLACEIVIENT  KEYBOARD 

I'm  looking  for  a  new  keyboard  for  my  ge- 
neric PC  clone.  Just  how  interchangeable 
are  keyboards  across  PC  clones?  Also,  do 
you  know  of  any  keyboard  with  the  IBM 
feel  but  without  the  mechanical  click? 

Scott  Wood 

River  Edge,  New  Jersey 

A  replacement  keyboard  "just  like  IBM' s" 
is  one  of  our  readers'  most  common  re- 
quests. After  poking  and  prodding  many  a 
keyboard,  we've  found  that  the  Honeywell 
84RX  {$129,  Honeywell  Keyboard  Divi- 
sion, El  Paso,  Tex.;  (915)  544-551 1 )  most 
closely  mimics  IBM's  keyboard  feel.  The 
84RX  follows  the  basic  layout  of  IBM's 
Enhanced  AT  layout  (function  keys  in  two 
columns  along  the  left). 

Honeywell  does  away  with  the  mechan- 
ical click  by  using  a  rubber  dome  as  a  key 
actuator  rather  than  the  metal  spring  IBM 
uses.  But  if  the  IBM  click  is  music  to  your 
ears,  you  can  change  a  jumper  setting  on 
the  Honeywell's  circuit  board  to  generate 
a  click  electrically. 

In  general,  the  only  way  to  know  wheth- 
er a  keyboard  will  work  on  any  given  ma- 
chine is  to  ask  the  keyboard  manufacturer 
or  try  it  yourself.  Honeywell  reports  that 
the  84RX  will  work  on  IBM's  PC.  XT,  and 
AT,  Honeywell  PCs,  and  the  Leading 
Edge  Model  D,  among  others.  If  you  buy 
the  keyboard  and  it  won't  work  with  your 
clone,  Honeywell  will  refund  your  money . 

If  this  sounds  a  bit  like  trial  and  error, 
that's  because  it  is.  The  keyboard  connec- 
tor itself  is  a  standard,  but  IBM  has  never 
sealed  upon  and  published  one  standard 

P 


for  the  electrical  signals  exchanged  be- 
tween the  keyboard  and  computer.  One  fi- 
nal note:  IBM's  PS/2  line  makes  use  of  a 
smaller  keyboard  connector,  so  you  may 
not  see  third-party  replacement  keyboards 
for  these  machines  for  .some  time. 


1-2-3  SUBDIRECTORIES 

We  set  up  separate  subdirectories  under 
our  1-2-3  directory  for  different  people  in 
our  company.  We'd  like  to  run  1-2-3  from 
these  subdirectories  using  batch  files. 
Even  after  adding  a  path  statement,  we  get 
errors  when  we  \iy  to  execute  the  "lotus" 
command.  Is  there  a  way  to  do  this  without 
copying  program  files  to  each  subdirec- 
tory? We  use  Release  I  A. 

Cathy  Brown 
Michele  Nicastro 
Milton,  Pennsylvania 

There  are  several  ways  to  run  I  -2-3  from  a 
subdirectory  or  to  achieve  the  same  result. 


■  After  poking  and 
prodding  many  a 
keyboard,  we've  found 
that  the  Honeywell  84RX 


First,  you  can  rid  yourself  of  the  file-load- 
ing errors  by  replacing  the  '  'lotus' '  com- 
mand in  your  hatch  files  with  "123."  re- 
membering to  include  your  path  sfatement 
before  the  "123"  command.  This  ap- 
proach also  bypasses  the  Lotus  system  ac- 
cess screen;  hence  yon  won't  occupy  as 
much  memory. 

If  you  don't  want  to  bypass  the  access 
screen,  you  should  consider  attacking  the 
problem  from  a  different  angle.  You  can 
enter  1  -2-3  from  the  I  -2-3  directory  and 
then  change  directories,  manually  or  via 
macro.  If  you  go  this  rou  e,  I  strongly  rec- 
ommend that  you  upgrade  to  Relea.se  2.01 , 
which  allows  more  flexibility  in  the  use  of 
subdirectories. 

You  should,  in  fact,  try  to  keep  all  your 
software  as  up-to-dat>'  as  possible.  At  least 
in  theory,  software  upgrades  address  the 
wants  and  needs  of  the  users,  and  up- 
grades are  usually  available  to  registered 
owners  for  a  rea.sonable  fee . 

When  you  issue  the  '  'Ifr  '  command  in 
Release  2.01,  1-2-3  li.sls  not  only  the  files 
in  the  current  directory,  but  also  the  names 
of  any  subdirectories.  To  view  the  files  in  a 
subdirectory,  you  tnove  the  cursor  bar  to 
that  name  and  press  Enter.  Release  2.01 
also  lets  you  call  a  worksheet  from  another 
directory  by  entering  the  complete  file- 
name, including  path  and  disk  designa- 
tions. 


most  closely  mimics 
IBM's  keyboard  feel. 
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MAKING  WAVES 

I  have  been  searching  for  a  software  pack- 
age that  is  capable  of  fitting  curves,  plot- 
ting sine  and  cosine  waves,  and  shifting 
and  manipulating  curves.  Fourier  calcula- 

AUGUST1987 


Cc| 


■  PC  ADVISOR 


tions  would  also  be  a  helpful  feature. 

D.  R.  Scherping 
Rochester.  Minnesota 

You've  got  a  wide  range  of  products  from 
which  to  choose.  If  you're  looking  for 
quick  and  dirty  graphics  with  a  lot  of 
punch  per  dollar,  try  MathCAD  ($249. 
MathSoft  Inc..  Cambridge.  Mass.:  (617) 
577-1017).  MathCAD  is  more  of  an  all- 
around  mathematician' s  tool  than  a 
graphics  package,  hut  you'll  find  that  it 
has  plenty  of  graphics  power  as  well. 
MathCAD  lets  you  enter,  edit,  and  chain 
together  equations  using  the  same  symbt)ls 
that  you  would  on  paper.  You  define  what 
relationships  you  want  graphed,  and 
MathCAD  automatically  redraws  the 
graphs  when  a  variable  changes. 

At  the  other  end  of  the  spectrum,  Asyst 
(Macmillan  Software  Co.,  New  York, 
N.Y.;  (212)  702-324 1)  offers more-fle.xible 
graphics  but  requires  a  hefty  investment  of 


time  and  money.  With  the  capabilities  you 
need,  the  package  costs  $1 ,995.  And  be- 
cause Asyst  is  actually  a  programming 
language  ( a  dialect  of  FORTH),  if  requires 
more  time  than  MathCAD  to  ma.ster.  Once 
up  and  running,  however,  Asyst' s  graph- 
ics features  are  hard  to  heal. 

SHARING  IBM  PS/2  DISKS 

You  incorrectly  reported  in  the  June  9th  is- 
sue (Volume  6  Number  1 1 )  that  IBM  PS/2 
Models  50,  60,  and  80  can  read  from 
720K-byte  floppy  disks  but  cannot  write  to 
them.  Although  it  is  true  you  can  use  the 
special  high-density  1 .44-megabyte  disks 
with  these  machines,  you  can  also  read  and 
write  to  720K-byte  disks. 

Eugene  C.  Goldhammer 
Denver,  Colorado 

Right  you  are .  We  goofed. 

The  J  .44-megabyte  drives  in  the  PS/2 
Models  50,  60,  and  80  were  designed  to 


use  high-density  3'/2-inch  floppy  disks,  but 
they  can  also  read  and  write  to  industry- 
standard  720K-byte  disks. 

If  you  want  to  use  disks  already  format- 
ted for  720K,  just  pop  them  in  and  you're 
ready  to  go.  The  PS/2  will  recognize  the 
format  atui  automatically  adjust.  If  you're 
formatting  new  disks  and  need  compatibil- 
ity with  a  720K-byte  drive,  you'll  have  to 
use  two  additional  parameters  with  the 
FORMAT  command.  Type 

FORMAT  /N:9  /T:80 

IBM  advises  against  formatting  high- 
density  disks  to  720K  or  industry-standard 
disks  to  1 .44  megabytes,  though  you  won't 
get  an  error  message  if  you  try  it. 

ASK  THE  ADVISOR 

Send  your  questions  to  the  PC  Advisor, 
PC  Magazine,  One  Park  Avenue,  New 
York,  NY  10016.  Please  specify  the  pre- 
cise equipment  you  are  using.  M 


Whole  Earth  Electronics 


WHOLE  EARTH 
Computer  Systems 


WHOLE  EARTH 
XT  Turbo 

Complete  20  MB  System 

Compete  plug-in-and-use  system 


0 


895. 

Free  Freight 


FREE 

WhoJ*  E*nh  Soft<A-ire 
Citilog  wTih  each 
CPU  purchnr- 


The  Confident  Compatible.  Superb 
workmanship.  Assembled  in  otir  Berkeley 
California  plant  and  lab  tested  to 
ensure    quality    and  compati- 
bility!  Each  computer  gets  a 
48-hour  bum-in. 

Features  Include: 

•  CXal  clock  ipeed/keybo»rxJ  twrtchable  4  77Mhi  »n<j  8Mhi  •  640K  RAM  •  ISO  vwtt 
power  Bjpply  •  Ei»ht  eitp»n$ion  jtotj  •  Runs  all  MSOOS  programs  •  BRAND  NEW 
(not  refurbished^  limous  make  20MB  hard  dnve  and  controller  card  •  360K  famous 
make  fVsppy  dnve  •  AT  style  85  key  keytXMrd  w/L£D  status  indicators  •  Mono- 
iraphKS  (Hercules  compatible)  card  w/ponter  port  •  Hifh  reiokitkMi  TTL  amber 
screen  monitor  •  System  assembled  and  tested  •  FULL  ONE  YEAR  LIMITED 
WARRANTY  •  30-Oay  return  for  refund  policy  •  FCC  CUis  B  approved 


About 
Whole  Earth  Access 

"The  Company  that 
Calls  You  Back""* 

Whole  Earth  Access  stores,  well  known 
throughout  Caltfomia.  now  sel  the  fnest 
computer  products  nationwide.  We 
provide  total  customer  satisfaction  at  the 
lowest  possible  prices.  We  have  400 
employees,  we  perform  over  10,000 
customer  transactons  a  week,  we  do 
over  S50  mjWon  business  per  year!  In  al, 
we  have  the  aMity  and  commitment  to 
take  care  of  our  customers. 


FOR  MORE  INFORMATION  AND  ORDERS  CALL  TOLL  FREE: 

I  -800-323-8080 


For  CA  calls  or  customer  support:  415-653-7758 
WHOLE  EARTH  ELECTRONICS  •  2990  7th  Street  •  Berkeley.  California  94710 

Col  for  fnight  and  COD  informaOon  Ermn  sub/ect  to  correction 

AM  noiiriarf  mm  must  te  at  new.  not  modfif^  or  ijamofett.  with  oi  manuak.  wamjctf  cords  orvt  pockofiryf  mtocl  Rcbmad  mm  mai  b«ar  a  Whok  Eanti  CJKWhcs  Return  Mtnhandm  Aulhcniaoon  on  the  sfuppeif 
labti  to  rtcv^afut  cndn.  oxf  musl  be  l^irppt^  preptxJ  rmjrt*i  Ptaw  CO*  ATwtc  £artfi  EJtcvwcs  for  nwrt  nformauon  ABOUT  OUR  WARRANTY:  Whde  E^nh  EjKtponKX  npar  or  nploa.  of  n  opoon,  anf 
defccM  prDducti  or  para  at  no  inMiBuiiU^  chorfe,  prryrtdetl  Itxn  tfic  cusumer  rttum  On  product  stvppgtf  prepaid,  to  Whole  Eonft  Accen 
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.  Puts  you  in  the  3rd  Dimension 


EGA  is  Extended! 

Everex  unveils  its  latest  in 
ASIC  EGA  chip  set  to  extend 
the  resolution  beyond 
640x350  to  640x480  and 
even  752x4 10!!  Choose  any 
16  colors  from  64  to  display 
the  DELUXE  picture  with 
customized  reliability. 


132  Column  Display 

The  short  card  runs  CGA 
software  on  an  EGA  monitor 
in  132  columns  with  256K 
video  memory.  You  can  also 
run  Hercules™  720x348  text 
on  the  same  monitor. 


Printer  Port  Too! 

For  your  extra  convenience,  a 
parallel  printer  port  is  also 
included  Select  the  display 
mode  with  EGMODE 
software.  Compare  the 
features  to  others.  Raise 
your  standard  to  the  DELUXE 
level  today! 


EVEREX 

Micro  Enhancer 
Deluxe 

PARADISE 

Autoswitch 

480 

VIDEO  7 

Vega 

Deluxe 

STB 

Muhi 

Res 

List  Price 

$399. 

1599. 

S599 

S495. 

752x410 
Resolution 

Yes 

No 

Yes 

Yes 

Half-card 

Yes 

Yes 

Yes 

No 

Parallel 

Port 

Yes 

No 

No 

Yes 

Hercules  on 
EGA  Monitor 

Yes 

No 

Yes 

No 

l^Cohunn 
Display 

Yes 

Yes 

Yes 

Yes 

EVER  lor  excellence 


I  800-821-0806  (in  I..S.A.)  1  800  82  1  0807  (i  n  California) 


48431  Miimont  Dr.  Fremont  C  A.  94538   (415)683  2100 


EVEREX.  EVER  (or  EXcsllence  and  Micro  Enharwer  0«lu>e  are  trademarlts  of  Everes  Systarra.  Inc  .  Harculaa  ia  a  trademark  ot  Hercules  Computer  Tectinology,  AutoSwIlch  Is  a  trademarti  of 
Paradise  Systems.  Inc  .  VEGA  Deluxe  is  a  trademark  ol  Video  Seven  Inc  EGA  Muiti  Res  is  a  trademark  ol  STB  Systems.  Inc  .  <1987  Everex  Systems.  Inc  All  rights  reserved 


All  across  America  the  word  about  a  new  force  is 
spreading.  A  force  that  has  put  American  design, 
technology  and  manufacturing  back  on  top. 
Be  a  part  of  it! 


System  1800  Features: 

•  A  *  in.KtH:  Seleaahle  with  lOMHz  S02S6  C PL  Chip 

•  Full\  i  ompaiibte  IBM  A  T'"  A  Ml  BIOS  with  built  in 
SET  L'P  UTILYTY 

•  4? drive  ivpe  table 

•  4H  hour  burn- in 

•  fl^K  RAM  standard  expandable  to  1MB 

•  .'00  pages  nf  documeniaiion 

•  Clocli  /  Calendar  w  ith  baiiery  backup 

•  Hard  disk  I  Floppy  Controller 

•  11  ICS  A  approved  195  Wall  power  supply 

•  Made  in  V  S.  A 

•  /  Year  Warranty 


System  1800  Models 


(h-er  iO.Onn  unil^  imlatled 


ULTI-USER 
»YS1pMWl' 


.\l'{;i'ST  1W7 


iFiRST  Looks 


SOMETHING  BORROWED,  SOMETHING  NEW 


386s  from  Kaypm  and  PC's 
LMted  Press  SpmllMis 


HANDS  ON 


BY  WINN  L.  ROSCH 

Not  many  years  ago.  manufac- 
turers were  proud  to  build  PCs 
out  of  off-the-shelf  parts.  To- 
day ,  just  putting  a  PC  together  is 
not  enough.  To  earn  the  respect 
of  the  marketplace  it's  got  to  be 
a  power  user's  box  based  on  In- 
tel's 80386  microprocessor,  of- 
fering fast  processing  all  the 
way  through. 

Two  companies  that  have 


just  entered  the  high-perfor- 
mance fray  appear  intent  on 
winning  exactly  that  respect- 
ability. Kaypro  Corp.,  which 
built  a  reputation  on  innovative 
CP/M  computers,  is  trying  to 
move  into  the  MS-DOS  main- 
stream with  its  new  Kaypro 
386.  PC's  Limited,  once  little 
more  than  a  mail-order  vendor 
that  bolted  off-the-shelf  compo- 
nents into  computer  cases  to 
make  budget-priced  compati- 
bles, now  strives  for  leadership 
with  its  PC's  Limited  386'*. 


These  two  new  80386-based 
entries  appear  much  alike.  Both 
run  their  microprocessors  at  a 
full  16  MHz,  both  so  strongly 
resemble  the  classic  AT  that 
you'd  think  they  were  designed 
with  mirrors  rather  than  by  engi- 
neers, and  both  offer  about  dou- 
ble AT  performance.  Both  in- 
clude one  internal  full-height 
disk  drive  bay  and  three  half- 
height  bays,  one  of  which  is 
filled  with  an  AT-style  1.2- 
megabyte  floppy  disk  drive  as 
standard  equipment. 


Most  important,  however, 
both  machines  mark  major  turn- 
abouts from  the  first  offspring 
of  their  corporate  parents.  For 
innovative  Kaypro,  the  change 
is  from  pioneering  to  tagging 
along.  The  Kaypro  386  is  an  or- 
dinary, essentially  off-the-shelf 
machine.  PC's  Limited,  on  the 
other  hand,  innovates  its  way  to 
making  one  of  the  fastest-run- 
ning desktop  computers  avail- 
able today. 

Inside  the  shell  of  the  Kay- 

( continues  on  page  34) 


At  Last,  Crosstalk  Marie  4 
Arrives:  Worth  Vibiting  for 


H 


HANDS  ON 

BY  HOWARD  MARKS 

Crosstalk  is  a  communications 
program  with  a  long  history.  It 
began  as  a  modem  manager  for 
CP/M  machines  and  moved 
over  to  IBM  PCs  soon  after  such 
things  came  into  existence;  the 
most  recent  version  until 
now — Crosstalk  XVI,  Version 
3.6 — shows  that  heritage.  It's 
limited  to  chores  that  CP/M  ma- 
chines could  handle:  it  can't  dis- 
play graphics,  for  instance. 

Microstuf's  announcement 
that  it  would  make  major  im- 
provements was  warmly  re- 
ceived back  in  April  1985, 
when  shipment  of  Crosstalk 
Mark  4  was  deemed  imminent; 


but  as  the  months  wore  into 
years,  no  upgrade  shipped,  and 
Microstuf  was  acquired  by  the 


IRMA  board  manufacturer, 
DCA  (Digital  Communications 

(continues  on  page  35) 
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liSlEI  ?339  througii  entries 
IKI  §m  ski!>  to  first/last 
n  -.Kj  H  shF  alphabeticjlly 


Rolodex- like  menus  Iceep  directory  information ,  giving  Cro$stalkMai1(4a  more  acces- 
sible interface  than  its  predecessor. 


HANDS-ON  INDEX 


WRITEIM 

1-2-3  word  handler  3S 

QM0DEMS5T 

Upgraded  with  a  script 
language.....  ...38 

THE  COMPUTE 
AMSWERIHGMAamE 

Answers  and  transfers  in- 
coming telephone  calls... .43 

PERISCOPE 

Symbolic  debugger  handles 
up  to  ten  breakpoints  ......43 

TURBOSMITH 

Behind  the  scenes  Turbo 
Pascal  debugging..  46 

OUICKLOOKS 

See  More  for  1-2-3.  an  add-in; 
Print  Position  Aid,  an  overlay; 
and  dBASE  in  Plus: 
Beginning  and  Intermediate 
Skills,  a  video  tutorial  51 
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386s 

(continued  from  page  33) 

pro  386,  the  oscillator  of  Intel's 
prefabricated  80386  system 
board  hums  along,  complete 
with  all  its  virtues  and  limita- 
tions. Among  the  virtues  are 
two  8-bit,  four  16-bit,  and  two 
32-bit  expansion  slots,  plus  one 
parallel  and  one  serial  port  built 
into  the  system  board. 

One  16-bit  slot  is  filled  with 
a  Western  Digital  WDI003 
combined  hard-  and  floppy-disk 
controller  as  standard  equip- 
ment. For  mass  storage  the  sys- 
tem includes  a  27-millisecond 
average  access  time  Priam  40- 
megabyte  hard  disk  that  uses  the 
standard  ST506  interface.  Kay- 
pro  includes  Storage  Dimen- 
sions' SpeedStor  software  to 
make  the  full  capacity  of  the 
drive  useful. 

On  the  downside,  the  Kay- 
pro  runs  its  expansion  bus  at  8 
MHz,  inserts  wait  states  in 
memory  input  and  output,  holds 
only  5I2K  bytes  of  32-bit  dy- 
namic RAM  on  its  system 
board,  and  makes  expanding 
DOS  memory  beyond  that  5 1 2K 
difficult. 

PC's  Limited,  on  the  other 
hand,  attempts  to  extract  the 
most  performance  possible 
from  its  chip  and  top  clock 
speed.  Instead  of  merely  relying 
on  a  high-speed  memory  cache 
(as  does  Compaq),  PC's  Limit- 
ed opted  to  make  ail  of  its  mem- 


WIN  Labs  Redefines  Value  in  a  386  PC 


If  you've  been  pricing  the  new 
386  PCs,  upgrading  your  com- 
puter system  may  be  starting  to 
seem  like  an  expensive  fantasy. 
The  new  WIN  Labs  386  PC  can 
change  that.  Unlike  many 
80386  machines,  the  WIN  is  not 
built  around  the  Intel  mother- 
board or  the  Chips  and  Technol- 
ogies CHIPSet  but  uses  a  cus- 
tom TTL  design.  The  most 
unique  part  of  the  design  is  the 
base  memory  configuration. 

Although  sold  with  I  mega- 
byte of  RAM  standard,  the 


RAM  sockets  are  designed  to 
accept  four  parity-checked  rows 
of  either  256K-byte  or  1  -mega- 
byte chips.  This  allows  memory 
to  be  upgraded  by  merely 
changing  the  chips  and  moving 
a  jumper.  Also  included  on  the 
motherboard  is  64K  bytes  of  40- 
nanosecond  static-column 
RAM  arranged  in  a  32-bit-wide 
cache. 

Perhaps  the  best  feature  of 
the  machine  is  the  built-in  diag- 
nostics and  setup  programs.  The 
well-designed  programs  are 


stored  in  the  ROM  BIOS  and 
completely  eliminate  fumbling 
with  floppy  disks. 

The  remaining  features  are 
standard:  an  80386  CPU  run- 
ning at  16  MHz  (switchable  to  8 
MHz);  a  socket  for  an  8-MHz 
80287;  eight  slots  (six  16-bit, 
two  8-bit);  and  a  200-watt  pow- 
er supply.  A  hardware  reset  but- 
ton is  also  included. 

If  you're  looking  for  a  solid 
80386-based  computer  and  if 
price  and  performance  are  two 
of  your  considerations,  the  WIN 
Labs  386  PC  is  the  solution 
you've  been  waiting  for. 

— Robert  L.  Hummel 


ory  high-speed  static  RAM, 
running  without  wait  states.  In- 
stead of  slowing  down  its  ex- 
pansion bus  to  8  MHz  (in  order 
to  achieve  compatibility  with 
stock  expansion  boards),  the 
386""  gives  you  the  option  of 
running  the  bus  at  1 2  MHz. 

Two  8-bit,  five  16-bit.  and 
one  proprietary  32-bil  expan- 
sion slot  are  built  into  the  sys- 
tem board.  All  system  RAM  is 
located  on  a  standard  equipment 
daughterboard  that  will  hold  up 
to  8  megabytes  of  32-bit  bus 
static  SIMMs  (single  in-line 
memory  modules).  The  factory 
endowment  includes  1  mega- 
byte of  RAM. 

An  adapter  supplies  one  seri- 
al and  one  parallel  port;  either 


one  or  two  16-bit  slots  are  used 
for  disk  drive  adapters,  depend- 
ing on  the  type  of  hard  disk  in- 
stalled. 

Even  the  BIOS  is  divided 
among  four  ROM  chips  to 
achieve  full  32-bit  bus  width 
(most  80386-based  PCs  still  use 
a  16-bit  BIOS)  and  top  perfor- 
mance, with  special  selectable 
routines  to  speed  the  operation 
of  EGA-style  graphics  adapters. 

Among  the  hard  disk  options 
is  a  150-megabyte,  17-millisec- 
ond  average  access  time  Control 
Data  disk  that  uses  a  double- 
speed  (10-MHz)  ESDI  inter- 
face. 

Although  the  standard  PC 
Labs  NOP  benchmark  test 
shows  no  difference  between 


the  performance  of  the  two  ar- 
chitectures,  in  most  other 
benchmark  tests  the  PC's  Limit- 
ed machine  pulls  far  ahead  of 
the  Kaypro  (and  even  the  Com- 
paq), at  times  crunching  num- 
bers 50  to  70  percent  faster. 

However,  either  of  these 
systems  makes  any  ordinary  AT 
look  lame. 

Choose  the  Kaypro  for  the 
security  and  measure  of  com- 
patibility earned  by  the  Intel 
standard.  The  ubiquity  of  the  In- 
tel innards  makes  the  Kaypro's 
32-bit  expansion  conform  to 
one  of  the  more-popular  buses 
being  used  in  PCs. 

The  PC's  Limited  386'* 


y  Benchmark  Tbsts:  Compaq  Deskpro  386  vs.  PC's 
^  Limited  386'%  Kaypro  386,  and  WIN  Labs  386 


Extensive  use  of  static  RAM  rattier  than  dynamic  gave  the  PCS  Limited 
the  dear  edge  in  the  instruction  mix  test.  But  a  high-pertormanca  Control 
Data  disk  drive  is  what  gives  it  its  greatest  speed  advantage. 


IMatlv*  TliiMS 

(Ratio:  Compaq  I}eskpcD  386 
{KUHz)  =  100) 


Pwrlornmnca  Tim«a 

(Times  given  in  seconds  except  wliere  noted) 


HOP 


InttnictloB 
Mil 


BIOS 
Disk 
ink 

(MlllitMWite) 


Compaq  Deskpro  386 

2.1 

4.0 

27.5 

Kaypro  386 

2.2 

4.7 

26.6 

PC's  Limited  386* 

2.2 

3.6 

16.5  y 

WIN  Labs  386 

2.1 

3.8 

29.9 

The  NOP  benchmaiK  test  is  designed  to  measure  ran* 
dock  speed  and  memory  access  time  while  minimizing 
differences  in  microprocessors  and  tfie  effect  of  memory 
caching.  Ttiis  test  executes  almost  nothing  txjt  NOP  ("No 
Operation ")  machine  code  instruction  In  a  big  128K  bop. 


The  803M  Inttructkxi  Wx  befKtvnarft  test  measures 
the  time  it  takes  to  execute  a  selected  series  of  proces- 
sor-intensive tasks.  The  test  program  uses  80386  in- 
sinKtion  code.  These  instructions  are  a  sul>sel  of  the 
total  procasaor  instructkxi  set 


The  BIOS  Otok  SMk  l>enchmark  test  measures  the 
ttme  it  takes  to  do  a  randum  seek  using  tfw  disk  <s 
nOM  BIOS.  The  test  result  Indudes  minimal  soft- 
ware overtiead  and  may  not  parallel  ttw  maivjfactur- 
ets  claimed  average  access  time.  The  lest  program 
performs  1.000  seeks.  The  average  result  is  shown 
in  iniMlsecorKls. 
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K  I  R  S  T  LOOKS 


WIN  Labs  .186 

WIN  Labs  Lid. 
2701  Dorr  Ave. 
Fairfax.  V.A2203I 
(7().^)M1-W77 
List  Prici':'>L'W5wilh  12- 
Mbyle  tloppy  disk  drive;  S.'.dS.'i 
with  L2-Mbyte  floppy  disk 
drive.  720K-byie  .^'/.-inch  flop- 
py disk  drive.  40-Mbyte  hard 
disk,  LGA  adapter  and  iminitor 
In  Short:  Well-made  3K6- 
based  PC  that  will  be  diffieult  to 
outgrow.  Very  expandable, 
thoughtful  extra  features,  and  a 
super  eonipcticive  price. 

CIRCLE  443  ON  READER  SERVICE  CARD 


should  top  the  list  of  anyone 
wanting  today's  utmost  in  per- 
formance and  power.  ill 


Kaypro  386 

Kaypro  Corp. 
533  Stevens  Ave. 
Solano  Beach,  CA  92075 
(800)452-9776 
List  Price:  S4.495  with  llopp) 
disk  dnve;  S5.795  with  floppy 
disk  drive  and  40-Mbytc  hard 
disk;  $8,095  with  tloppy  disk 
drive  and  I.W-Mbyie  hard  disk. 
In  Short:  386  PC  built  around 
Intel's  motherboard  and  other 
standard  off-the-shelf  compo- 
nents. 

CIRCLE  442  ON  READER  SERVICE  CARD 

PC's  Limited  386"' 
PC's  Limited 
The  Dell  Computer  Corp. 
1611  Headway  Circle.  Bldg.  3 
Austin.  TX  78754 
(800)426-5150 
List  Price:  S4.499  w  ith  1 .2- 
Mbytc  floppy  disk  dri\c.  40- 
Mbyte  hard  disk.  Herculcs-eoni- 
patible  graphics  adapter,  and 
monochrome  monitor;  S5.399 
with  1 .2-Mbyte  floppy  disk 
drive.  70-Mbyte  hard  disk.  EQA 
adapter,  and  monitor. 
In  Short:  Innovative  and  very- 
high-perfomiing  386  PC.  em- 
ploying static  RAM  for  some  of 
the  fastest  pnx:essing  available. 

CIRCLE  441  ON  READER  SERVICE  CARD 


Crosstalk  Mark  4 

(continual  from  page  33) 

Associates).  Anticipation  from 
Crosstalk  fans  grew  into  skepti- 
cism that  anything  significant 
would  ever  arrive. 

Well,  the  long  overdue  .ship 
has  finally  come  in. 

Crosstalk  Mark  4  from  DCA 
is  a  totally  new  prcxluct  that  tru- 
ly takes  advantage  of  the  PC  ar- 
chitecture. Crosstalk  Mark  4 
achieves  the  often  attempted  but 
rarely  attained  goal  of  being  an 
upgrade  that  is  both  more  pow- 
erful and  easier  to  u.se  than  its 
predecessor. 

Crosstalk  Mark  4's  most  im- 
portant features  are  its  program- 
ming language  (CASL),  its  abil- 
ity to  support  up  to  15 
simultaneous  sessions,  and  its 
modular  architecture.  While 
other  communications  packages 
give  you  a  .script  language  with 
20  or  30  commands  that  allow 
you  to  write  a  script  to  log  on  to 
a  single  electronic  mail  service. 
CASL  has  over  300  commands 
and  functions,  including  win- 
dow management.  While- Wend 
flow  control,  and  file-handling 
commands. 

For  example,  with  CASL 
you  could  write  a  script  that, 
running  unattended,  used  an 
IRMA  board  to  log  on  to  IBM's 
Profs,  transferred  mail  to  MCI 
Mail,  saved  each  of  your  incom- 
ing messages  on  the  host,  and 
then  forwarded  those  same  mes- 
sages via  MCI  Mail,  so  you 
could  pick  them  up  with  your 
laptop  from  Bimini.  The  pro- 
grammers at  DCA  have  even 
written  arcade  games  in  CASL, 
although  DCA  does  not  distrib- 
ute them  with  the  program. 


for  the  device,  terminal  emula- 
tion, and  file  transfer  protocol. 
When  DCA  decides  to  support 
additional  devices,  such  as 
LAN  gateways,  all  it  has  to  do  is 
make  a  new  driver. 

Since  drivers  arc  supplied 
for  DCA's  IRMA  and  Smart 
Alec  boards,  Mark  4  may  be  the 
only  communications  program 
you  need  to  talk  to  IBM  main- 
frames, System/36s  or  Sys- 
tcm/38s,  and  the  usual  async 
hosts. 


.systems  you  call  regularly.  It 
also  has  a  Learn  script  that  al- 
lows you  to  create  scripts  just  by 
doing  what  you  want  the  script 
to  do. 

Dedicated  Crosstalk  users, 
fear  not.  Esoteric  quotations 
still  pop  up  when  the  program 
loads;  even  here,  Mark  4  im- 
proves by  adding  an  updated  se- 
lection. 

In  short,  Mark  4  is  the  most 
flexible  communications  pack- 
age I've  ever  used.  The  power- 


Desofiption 


Termnal: 
ProtMol ; 


fort,  I      oyeei;  12M  it%  DataBits' 

Flo.' 


Breatlength; 


Crosstalk  Mark  4'j  device  module  setup  box,  in  the  lower  portion  of  the  ureen,  shows 
current  settings  and  allows  you  to  change  them 


Mark  4  emulates  any  of  a 
dozen  asynchronous  terminals, 
including  .standards  from  Data 
General.  Hazeltine,  Televideo, 
and  ADDS,  as  well  as  DEC  VT- 
52,  VT-102,  and  VT-220.  Mark 
4  also  supports  most  of  the  pop- 
ular file  transfer  protocols,  in- 
cluding Xmodem,  Ymodcm, 
CompuServe-B,  Kermit,  and 
the  proprietary  protocol  used  in 
Crosstalk  XVI. 

Mark  4  is  also  much  easier  to 
use  than  good  ol'  Crosstalk 
XVI.  Instead  of  the  status  screen 


Crosstalk  Mark  4' s  most  important 
features  are  its  programming 
language  (CASL),  its  ability  to 
support  up  to  15  simultaneous  sessions, 
and  its  modular  architecture. 


Unlike  Crosstalk  XVI  or  oth- 
er communications  packages 
that  are  made  of  one  large  piece 
of  code.  Crosstalk  Mark  4  is 
built  from  several  modules. 
Mark  4  uses  .separate  modules 


that  had  enough  information  to 
make  even  the  most  rabid  pro- 
peller-head's beanie  spin,  Mark 
4  displays  a  simple  menu  when 
called  up.  Mark  4  has  a  Rolo- 
dex-type phone  book  for  the 


ful  script  language,  combined 
with  its  ability  to  run  multiple 
sessions  and  use  DCA's  emula- 
tion hardware,  make  Crosstalk 
Mark  4  the  new  standard  in 
communications  software.  IIS 


F  A  C  T 

'file 


Crosstalk  Mark  4 
Crosstalk  Communications 
Digital  Communications  Asso- 
ciates Inc. 

KMX)  Holcomh  W(xxls  Pkwy. 

Roswell.GA  .10076 

Li.st  Price:  S245;  upgrade.  $50 

plus  SIO  handling 

Requires:  256K  RANL  hard 

disk  recommended.  DOS  2. 1  or 

later. 

In  Short:  A  very  flexible  and 
powerful  communications 
package  that  supports  both 
asynchronous  connections  and 
IRMA  boards,  lending  it.self  to 
use  as  a  c(>rporate  standard.  Not 
cop)  protected. 
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Write-in:  Powerful  1-2-3  Word 
Processor  Unl(s  Grapiiics,  Text 


m\ 


HANDS  ON 


BY  CHRISTOPHER  BARR 

Lotus  officially  cut  the  ribbon 
for  a  gold  mine  of  applications 
when  it  provided  a  tool  kit  to 
help  programmers  write  add-ins 
for  1-2-J.  With  the  ttx)l  kit.  de- 
velopers can  write  programs 
thai  attach  directly  to  1-2-3  code 
(Release  2..v).  4-W(>r(l.  from 
Turner  Hall  Publishing,  and  lii- 
Word.  from  Funk  Software 
(both  reviewed  in  PC  Muftu- 
zine.  Volume  6  Number  13). 
were  the  first  to  offer  text  edit- 
ing for  1-2-3.  but  both  come  up 
short  next  to  Write-in. 

Blossom  Software  Corp.  s 
Write-in  is  the  most  comprehen- 
sive add-in  word  prtKcssor  for 
1-2-3  so  far,  and  it's  the  first  of 
the  bunch  that  lets  you  incorpo- 
rate text  with  1-2-3  graphics. 
That  shouldn't  conic  as  too 
much  of  a  surprise  because  Eric 
Schultz,  Write-in's  creator  and 
cofounder  of  Blossom  Soft- 
ware, was  a  principal  design  en- 
gineer for  1-2-3.  Release  2.0. 
and  a  contributor  to  the  design 
of  the  add-in  environment. 

What  will  surprise  you  is 
Write-in's  wealth  of  features 
and  how  easy  the  program  is  to 
use. 

Write-in  has  multiple-line 
headers  and  footers;  on-screen 
text  justification  to  the  left,  right, 
even,  or  center;  and  14  different 
character  formats,  including 


boldface,  underline,  italic,  super- 
script,  subscript,  and  strike- 
through.  Cursor  movement  is 
fast.  Case-sensitive  scarch-and- 
replace  operations  are  possible 
with  or  without  verify  and  the  use 
of  wildcards. 


menu-driven  command  struc- 
ture. Write-in  uses  nested 
menus  a  la  1-2-3.  but  with  a  few 
twists;  for  example,  speed  keys 
that  bypass  the  menus  are  avail- 
able. Write-in  has  its  own  macro 
language,  but  goes  I •2-3  one 


ICaptiire  iaiit  trom  currettl  1-2-3  worksheet,  ilisFUy 


:h    n*cra  Quit 


^wr-;  nr  content  >l 


July  21,  19874 
4 

FImo  to  tlie  Accounting  Iep«rt«e»t4 
Subject:  Stcomi  mtrUT  i»ca«e  — Wri< 

4 

Jia.  these  «re  the  preliaintrti  nuiihers  through  June  30.4 
4 

Incase  Stiteaent 


Gross  Sales 

Cost  of  Goods  Solil 

Gross  tlarjiR 
Operating  Expenses 
Depreclatton 
Interest  Expense 


Incoaw  Taxes 

21- Ju 1-87    81:23  B1 


4-39-88  5-31-88  b-3B-88        Total      /  4 

4 

671,988  683. 87S  699,412  2,8S4,47S  188/4 

431,472  471,888  447,855  1,354,215  66/4 

237,516  211,187  251,557     7e»,26«  34/4 

161,662  161,839  167,593     491,894  24/4 

13,766  13,766  13,766       41,298  2/4 

11,872  11,872  11,872       35,616  2/4 


H.«93      18,747  18,938 


.-\  Wntc-in  tlin  iinwnl  t  tiii  imiitiniin  a  hot  link  lo  an  tu  iivf  \pretnliheft .  vut  itu-  stu\h- 
<  <>mniunJ<ii>criiitil  menu 


Block-editing  tools  are  on 
hand  for  use  with  large  areas, 
but  "speed  delete"  options  let 
you  zip  through  a  document. 
Deleted  text  is  stored  in  a  clip- 
board and  can  be  recalled  at  any 
time.  Write-in  autt)matically  re- 
formats the  paragraph  after  the 
text  has  been  deleted,  inserted, 
or  moved.  Style  sheets  store 
paragraph  formats  that  can  be 
used  on  the  fiy.  And  macros  are 
built  in. 

1-2-3  users  will  be  very 
comfortable  with  Write-in's 


-4, (show  4ocu»ent  p*rts)  = 

-k  (sKow  Macro  kei^s)  -  f% 

-p  (sKow  pAFisraph  stales)  -  ^op 

-q  (quit  Menus)  :  {esc)''(esc} 

-1  (search  for  text)  ■  f%\ 

-t  (transpose  tuo  characters)  :  (fZ} (^e I }«< ins) 

-k  (use  koU  character  st^le)  =  ''oclu 

-c  (use  centerei  paragraph  style)  -  ''opliu 

-i  (use  italic  character  stifle)  =  ''ocliiu 

-n  (use  norMal  character  style)  =  /oeu 

-s  (use  standard  paragraph  style)  = 

~\.  (use  table  paragraph  style)  =  ^opiu 

~u  (use  underlined  character  style)  -  /ocllu 


re&s  ALT  z  to  ei> 


21-Jul-87    8122  Pti 


Wrile-in'i  macros,  whu  h  are  linked  loAll  and  Ctrl  keys,  have  an  auia  learning  made. 


better:  it  has  a  leam  facility  that 
records  your  keystrokes.  You 
can  write  49  macros,  each  con- 
taining up  to  80  keystrokes,  and 
Write-in  stores  macros  for  re- 
pealed use. 

All  of  Write-in's  printer  and 
display  support  is  managed  by 
1-2-3.  and  changed  through 
1-2-3's  installation  procedure. 
On-screen  you  get  up  to  80  col- 
umns and  a  full  22  lines  for  text 
editing.  Write-in  has  a  preview 
feature  that  lets  you  display 
your  document  to  screen  before 
you  print  it.  Write-in  uses  the 
text  printer  to  print  normal  dtK- 
uments.  and  the  1-2-3  Print- 
graph  utility  in  graphics  mtxle. 
to  print  a  document  that  com- 
bines text  and  graphics. 

Write-in  is  powerful  enough 
to  use  as  a  standalone  word  pro- 
cessor, but  the  real  fun  comes 
when  you're  working  with  an 
active  spreadsheet.  With  Write- 
in  you  can  link  to.  capture  from, 
merge  with,  or  print  to  a  work- 
sheet. The  link  feature  puts  a 
dynamic  range  from  the  active 
worksheet  into  the  current  docu- 
ment. The  range  can't  be  edited 
from  the  document  side,  but  if 


mfil  F  A  C  T 
gftgl  FILE 


Write-in 

Blossom  Software  Corp. 
One  Kendall  Sq  .  #2200 
Cambridge.  MA  02142 
(617)577-8879 
List  Price:  $99.95 
Requires:  384K  RAM;  Lotus's 
1-2-3.  Release  2.0or later;  DOS 
2.0  or  later. 

In  Short:  Write-in  is  the  most 
powerful  of  the  1-2-3  add-ins  so 
far  a  full-featured  word  proces- 
sor thai  uses  J -2-3-  style  com- 
mands and  links  graphics  with 
text.  Not  copy  protected. 
CIRCLE  «2«  ON  READER  SERVICE  CARD 


you  change  a  number  or  cell  on 
the  worksheet  side,  the  d<K"u- 
ment  is  updated. 

Or  you  can  do  a  straight  copy 
from  the  worksheet  into  the  doc- 
ument, and  any  changes  made 
lo  the  worksheet  after  the  cap- 
ture won't  be  updated  in  the 
document,  although  you  can 
edit  ihc  dtK'umcnl  directly.  The 
same  holds  true  in  reverse:  you 
can  place  Write-in  text  into  a 
worksheet,  but  it's  not  an  inter- 
active link,  simply  a  straight 
copy  function. 

4-WorJ  and  InWorJ  can  do 
similar  copy  functions,  but 
Write-in  can  place  1-2-3  graphs 
into  a  document — something 
possible  until  now  only  with 
fancy  graphics  presentation  pro- 
grams like  Inset  or  Show  Part- 
ner. Write-in  lets  you  insert 
graphs  that  have  been  saved  as 
.PIC  files  into  reports:  you  can 
place  cither  a  single  graph  on  a 
page  or  two  next  to  each  other. 

As  a  bonus.  Write-in  creates 
an  automatic  backup  of  dtKU- 
mcnts — a  handy  feature  to  have 
in  a  program — which  might  oth- 
erwise be  too  easily  forgotten 
when  you  leave  the  spreadsheet 
that  holds  the  bulk  of  your 
work,  or  execute  a  /System 
command. 

1-2-3  devotees  looking  for 
bare-bones  text  editing  may  be 
happier  with  4-Word's  simple 
structure.  But  spreadsheet  ma- 
vcns  with  a  taste  for  a  powerful 
word  proces.sor  will  find  every- 
thing they  need  in  lVr/7<'-/n. 


PC  MAGAZINE 


AUGUST  1987 


36 


Cl 


PROTEGE  breaks  the  price  barrier! 


PROTEGE  286 
SYSTEM 

□  INTEL™  80286  CPU 

□  640K  RAM  Expandable 
to  1024K 

□  6/1  OMHz  Keyboard  Selectable 

□  Norton™  SI:  10.1 

□  Western  Digital™  HD/FD 
Controller 

□  One  1.2  MB  Diskette  Drive 

□  Clock/Calendar  with 
Battery  Backup 

□  200  WT  Power  Supply 
110/220V  Selectable 

□  Eight  Expansion  Slots 

□  Hardware  Reset  Switch 

□  Enhanced  Keyboard 
(101  Keys) 

□  Complete 
Documentatbn 

□  FCC/L/L  Approved 

□  One  Year  Limited 
Warranty 


$949 


MONOGRAPHIC 
SYSTEM 

WITH  12"  HI-RES  MONITOR 
AND  GRAPHICS  CARD 

$1099 

with  20MB  (65ms)  $1399 
with  40MB  (39ms)  $1599 
with  60MB  (28ms)  $1999 


EGA  SYSTEM 
WITH  14"  HI-RES  EGA 
COLOR  MONITOR  AND 
EGA  GRAPHICS  CARD 


$1499 


with  20MB  (65ms)  $1799 
with  40MB  (39ms)  $1999 
with  60MB  (28ms)  $2399 


Protege  Base  System 


$ 


WITH  UNCOMPROMISING 
STANDARDS.  PROTEGE 
HAS  INTEGRATED  THE 
LATEST  TECHNOLOGY 
AND  THE  FINEST 
COMPONENT  MATERIALS, 
TOGETHER  WITH  A  NEW 
EFFICIENCY  IN  PROCESSING 
ORDERS.  TO  OFFER  YOU 
THE  LOWEST  PRICES  POSSIBLE. 

ALL  SYSTEMS  UNDERGO 
A  RIGOROUS  43-HOUR  BURN-IN. 


>PTIONS 


949 


S  P  E  C  I  R  L 

12MHz  option  $250 


EACH  SYSTEM  IS  BACKED  BY 
QUALIFIED  TECHNICAL 
ASSISTANCE  AND  IS  CUSTOM 
CONFIGURED  TO  MEET  YOUR 
SYSTEM  REQUIREMENTS. 

COMPARE  SYSTEMS.  NOBODY 
CAN  MATCH  THE  PROTEGE  286. 
FEATURE-FOR-FEATURE  — 
DOLLAR-FOR-DOLLAR.  AND 
STILL  DELIVER  THE  QUALITY  AND 
HIGH  PERFORMANCE  YOU  EXPECT 
FROM  AN  AT^  COMPATIBLE. 


Math  Coprocessor 
80287  $275 


Floppy  Drive 

360KB  $99 


Boards 

AT  I/O  with  one 
serial  /one  parallel 
port  $59 


Modems 

1200  Baud  (Internal)  $99 
2400  Baud  (Internal)  $199 


Tape  Backup 

60MB  $699 
(Internal  or  External) 


To  order  call  toll  free 


1-800-634-8388 

Sales  Hours:  8  to  8  M-F  •  10  to  3  Sat  CST 

ORDERS  ARE  SHIPPED  WITHIN  48  HOURS! 

for  Tech  Sen/ice  call  toll  (reel -800-634-8399 


Division  otPnuegiOwelopmant 


TERMS:  Check  or  Money  Order,  VISA.  MasterCard,  approved  Company/  University/ 
Government  Purchase  Orders.  All  prices  are  subject  to  change  and  quantities  may  be 

limited.  We  reserve  the  right  to  substitute  equivalent  items.       '"'orcai.  imEL.NomoH.  WMmaaMmxi»r,nm^mwdimim,mk,citha,m,fmi»,eonpMn 


$299  WordCruncher:  The  Best 
Document  Analysis  Tool  Around 


HANDS  ON 


BY  EDWARD  MENDELSON 

WordCruncher  indexes  text 
flies  ranging  in  size  from  the  mi- 
nuscule to  the  humongous  and 
retrieves  data  in  the  twinicling  of 
a  cursor.  It's  a  slick,  swift  pro- 
gram that  comes  with  a  bagful 
of  tricks,  an  overclaborate  inter- 
face, and  an  unfortunate  name. 

Unlike  Zylndex  (First 
Looks,  page  48,  PC  Magazine. 
Volume  6  Number  1 1 )  or  the 
textbase  in  the  Nota  Bene  word 
processor  (First  Looks,  page 
43.  PC  Magazine.  Volume  6 
Number  13),  WordCruncher  in- 
dexes individual  files  (up  to 
about  3  megabytes  each)  rather 
than  groups  of  files.  But  you  can 
access  an  unlimited  number  of 
separate  indexes  from  a  menu  or 
link  up  to  50  indexes  into  one 
monster  index. 

The  program  works  best 
with  files  that  don't  change  of- 


ten, like  literary  texts,  research 
archives,  or  files  of  scientific 
data.  The  publisher  offers  a 
nine-disk  preindexed  set  of 
American  historical  documents 
called  The  Constitution  Papers, 
and  the  firm  hopes  to  issue  sets 
of  American  and  English  liter- 
ary works  soon. 


[ReUieul    Uieu  the  last  list  seen. 
[CcMkinel  Coabine  yith  other  wordd). 


WordCruncher  indexes  your 
own  files  with  impressive  speed 
and  creates  a  word-frequency 
list.  You  can  tell  it  to  insert 
numbered  reference  codes  for 
each  sentence  or  to  paragraph 
automatically.  It  can  read  for- 
eign characters  and  alphabetize 
in  the  proper  sequence  for  dif- 


happen ing 

Kappens 

Kappiest 


Select  Uora  - 
11 
28 

2 

  13 


Pna  Ibtel  to  w  fint  Mr4 

lilt. 

1.  UMlieiMbl* 

12 

2.  rifhti 

329 

3.  life 

92 

4.  libertv 

295 

12 

^a^^^Parver'j  rfference  wh 

HuiH  jiHiimignggni^M 

1  AND  nuuiiiu 

1  lEFOlE  OH  orfER  IfflHIl! 

WordCruncher  /(■/,*  \  on  st  an  h  jor  single  w  ords  or  comhmntUms  m  llw  same  paragraph 
or  a  specified  ran^e.  The  response  is  nearly  inslanlaneous. 


I^fj  F  A  C  T 
sfiMi  FILE 


WordCruncher,  Version  4.1 

Electronic  Text  Corp. 
5600  N.  University  Ave. 
Provo,  UT  84604 
(801)226-0616 

List  Price:  $299;  The  Constitu- 
tion Papers  text  files.  $79. 
Requires:  5 1 2K  RAM,  hard 
disk  recommended,  DOS  2. 1  or 
later  ( 3 . 2  recommended) . 
In  Short:  Generates  fast  index 
and  concordance  from  large  text 
files.  Not  copy  protected. 
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ferent  languages.  It  can  compile 
and  print  a  concordance  of 
keywords  in  context.  It  per- 
forms sophisticated  analyses  of 
its  indexes,  and  it  can  report 
whether  certain  words  occur 
mt)re  often  in  one  part  of  a  docu- 
ment than  in  others. 

Once  text  files  have  been 
properly  digested,  the  latest  ver- 
sion of  WordCruncher  proves  to 
be  the  best  tool  there  is  for  docu- 
ment analysis  on  a  PC.  li^. 


$50  Wnodem  SSTAdds  More  Script 
Langiage  Muscle,  Teminal  Eim^atbn 


HANDS  ON 


BY  JACK  P.  SPERLING 

After  trying  several  modem  pro- 
grams, every  tclecommunicalor 
develops  loves  and  hates.  The 
Forbin  Project's  Qmodem  SST. 
which  blends  ease  of  use  with 
looks,  pt)wer,  and  flexibility,  is 
one  for  the  "love"  category. 
The  latest  version  adds  four  ter- 
minal emulation  modes  and  22 
commands  for  its  powerful 
script  language. 

Qmodem's  structure  is  simi- 
lar to  that  of  fellow  shareware 
modem  programs  PC-Talk  III 
and  ProComm:  mnemonic  Alt- 
key  sequences  invoke  major 
functions,  Alt-D  calls  the  dial- 
ing directory,  and  Ali-H  hangs 
up.  Its  dialing  directory  beats 
both  programs  with  up  to  200 


entries.  Each  entry  has  specific 
protocols,  a  linked  script  file 
that  runs  when  a  connection  is 
made,  and  35  characters  of 
space  to  describe. 

Internally,  Qinodem  SST's 
protocols  include  ASCII.  Ymo- 
dem,  and  three  variations  of 
Xmodem.  But,  cleverly,  it  lets 
you  define  external  transfer  pro- 
tocol programs  that  can  be  run 
almost  transparently.  This  fea- 
ture gives  it  incredible  expan- 
sion capabilities,  since  you 
won't  have  to  wail  for  a  new 
version  of  Qinodem  each  time  a 
protocol  is  enhanced. 

Menu  windows  that  either 
pop  up  or  explode  into  place 
make  Qiiuidem  SST  fun  and  at- 
tractive. Color  and  placement  of 
windows  can  be  defined  with 
the  installation  program,  and 
various  EGA  modes — one  pro- 


viding an  80  by  57  screen — arc 
supported.  So  is  ANSI  music. 

Unlike  previous  versions. 
Qmodem  SST  has  four  terminal 
emulation  modes:  TTY.  ANSI. 
VTIOO.  andTVI  925.  The  num- 
ber of  scroll-back  lines  is  limit- 
ed only  by  available  memory, 
and  you  can  clear  or  copy  the 
buffer  to  a  disk  file.  You  can  de- 
li ne  40  keyboard  macros  for 
calling  script  files,  typing  pass- 
words, and  so  on. 

Qmodem  SST's  script  lan- 
guage is  powerful,  fiexible,  and 
at  least  as  good  as  ProComm' s 
highly  acclaimed  language.  It 
features  commands  to  save  and 
restore  screens,  draw  windows, 
gel  user  input,  dial  numbers, 
change  protiKols.  and  just  about 
anything  else  you  could  hope 
for  in  a  script  language. 

Although  19  files  are  needed 


•IH  F  A  C  T 
FILE 


Qmodem  SST 

The  Forbin  Project 
4945  Colfax  Ave.  South 
Minneapolis,  MN  55409 
(612) 824-1451 
List  Price:  $50  with  a  printed 
manual;  $40  with  documenta- 
tion on  a  disk;  $30  for  registra- 
tion when  downloaded  from 
public  bulletin  boards;  $10  for 
evaluation  disks. 
Requires:  256K  RAM,  Hayes- 
standard  modem,  DOS  2. 1  or 
later. 

In  Short:  A  powerful.  fa.st,  and 
inexpensive  communications 
program.  Not  copy  protected. 
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to  run  it.  QM0DEM.COM  is 
41 K  bytes  small.  It  seems  like  a 
bargain  at  $50.  and  because  it's 
shareware,  you  can  try  it  out  be- 
fore buying  it. 
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top  management 


Finally  there  is  a  productivity  software  package 
that  perfectly  fits  your  executive  management  style 
Carefully  tailored  to  enhance  executive  productivity. 
WordPerfect  Executive  is  easy-to-use  business  soft- 
ware that  lives  up  to  its  name. 

WordPerfect  Executive  sidllfuUy  weaves  the 
elements  of  word  processing, 
spreadsheet  analysis,  calendar- 
ing and  information  manage- 
ment into  one  compact  pack- 
age. It  is  specially  designed  for 
laptop  PCs,  with  the  entire 
program  on  one  3V2"diskette, 
yet  it  covers  the  many  business 


computing  needs  of  executive  computer  users. 

Create  a  business  plan.  Manage  your  time. 
Organize  your  thoughts  into  memos  or  letters.  Even 
generate  an  itinerary  or  travel  report.  WordPerfect 
Executive  lets  you  do  it  all  on  your  desktop  PC,  or 
take  it  with  you  for  your  laptop. 

Get  the  productivity  software  tailored  for 
top  management:  WordPerfect 
Executive.  For  more  informa- 
tion, call  or  write  WordPerfect 
Corp.,  288  West  Center  St., 
Orem,  Utah  84057,  (801) 
225-5000. 

WbidFferfect 

CORPORATION 
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ANNOUNCING  ORACLE'S  NEW  DIS 


TtaE  Ferst  Product  To  Break 

WHY  WAIT  FOR  OS/2?  RUN  LARGE  APPLICATI 


^11  PC  DBMSs  have  three  serious  limitations.  First,  very  little  room 
/^is  left  for  your  application  after  deducting  the  size  of  DOS  and 
X  <^  the  DBMS  from  the  available  640K.  Second,  they  don't  provide 
easy,  transparent  access  to  minicomputer  and  mainframe  data.  Finally, 
multi-user  applications  are  impractical  because  of  long  delays  caused 
by  LAN  data  lock-out.  Three  serious  limitations.  Not  any  more. 

In  1979,  Oracle  Corporation  delivered  the  very  first  relational 
DBMS.  Oracle  also  delivered  the  very  first  implementation  of  SQL.  And 
now,  we're  delivering  the  first  ever  distributed  DBMS  for  PCs:  Profes- 
sional ORACLE^  Networkstation  ORACLE'^  and  LANserver  ORACLE?' 
Three  DBMS  products  that  bring  mainframe  applications,  mainframe 
data,  and  mainframe  power  to  the  desktop.  All  of  which' incorporate 
oracle's  breakthrough  technology.  And  all  deliverable  today. 


EXPLOITS  286/386 
PROTECTED  MODE.  NOW. 

Professional  ORACLE  is  the  very  first 
DBMS  to  exploit  the  advanced  techno- 
logy of  PCs  like  the  Compaq  386,  IBM's 
PC/AT,  and  the  new  Personal  System/2. 

The  ORACLE  kernel— the  relational 

DBMS  engine— executes  in  protected 

mode.  Above  the  640K  line  in  extended 

memory.  At  the  same  time,  your  ORACLE 

applications,  tools,  and  DOS  3.x  execute 

l>elow  the  640K  line 

in  rccd  mode.  _  „  .  ^ 

ORACLE 


Professional 
ORACLE  allows 
you  to  build  larger 
applications  than 
possible  with  any 
other  DBMS  Now. 
Under  DOS  3.x. 


This  software  breakthrough 
'^means  your  PC/AT  can  run  the 
same  feature-rich  ORACLE  that 
mainframes  run.  Not  a  down-sized  sub- 
set. Plus  it  leaves  you  plenty  of 
memory  to  develop  and  execute  major 
database  applications.  Without  giving 
up  your  memory-resident  utilities. 


SEAMLESS 
CONNECTIVITY.  NOW. 

When  other  PC  DBMSes  claim 
"connectivity,"  they  mean  terminal 
emulation  or  file  transfer,  downloading 
and  uploading  static  data  snapshots. 

With  Networkstation  ORACLE,  an 
ordinary  PC  (XT  as  well  as  286  or  386) 
becomes  a  true  distributed  application 
processor.  You  can  dynamically  access 
and  update  a  remote  database— either 
ORACLE  or  IBM's  DB2T— as  if  it  were 
stored  on  your  PC. 

What's  more,  ORACLE'S  SQL*Star 
distributed  database  architecture— the 
first  ever  on  PCs— lets  you  query  or 
update  local  PC  and  remote  databases 
simultaneously.  Even  join  them  into  a 
single  view.  Without  knowing  where 
your  data  is  located.  So  you  can  dis- 
tribute your  data  to  where  it's  used  the 
most.  Control,  secure,  and  back  it  up 
however  you  want.  And  still  network 
it  all  together  whenever  you  need  to. 


ORACLE  Connectivity  -  PC  to  Datalwse  Server 

Speed  Class 

Media 

Raiv  Speed 

Low 

Async  Lines 

<19,200  bps 

Medium 

3270  Coax 

50  Kbps 

High 

Ethernet 

10  Mbps 

Networkstation  ORACLE  works  over 
Ethernet  using  DECnet  protocols.  Over 
3270  coax  using  LU2  data  streams.  And 
over  RS-232  and  dial-up  phone  lines. 
With  TCP/IP  APPC  LU6.2  and  other 
industry-standju-d  protocols  to  come. 


,0*  9^ 
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<^VV^  ^    ''""y         ^^'^^  Technology 
^^(^^<!^  Seamless  Connectivity  To  Minis  &  Mainframes 
^^^^  Database  Server  For  PC  LANs 
True  SQL-based 

Portability  across  VM.  MVS.  VAX/VMS,  UNIX  &  others 
Develop  Mainlrame  &  Mini  Applications  On  Desktop 
True  Multi-User  Concurrency 
Mainframe  Data  Integrity 
Distributed  Processing 
Distributed  Database 
Familiar  1-2-3-like  Spreadsheet  Interface 


DATABASE  SERVERS 
FOR  LANs.  NOW. 

Using  an  Ethernet  LAN,  you  can  connect 
Networkstation  ORACLE  PCs  to  a  variety 
of  powerful  ORACLE  database  servers. 
Such  as  the  MicroVAX  2000.  Soon,  you'll 
be  able  to  connect  them  to  PC  ATs, 
Personal  Systeni/2s  or  the  new  Compaq 
386  running  LANserver  ORACLE,  t 
Other  PC  DBMSes  execute  entirely 
in  your  workstation  PC, 
using  a  network  file 
server  to  perform  file 
and  byte-range 
locking.  Their 
results?  Elxcessive 
network  traffic. 


frequent  waits  for  busy  records,  and 
corrupted  databstses  from  aborted 
transaction  streams. 

ORACLE'S  database-server  architec- 
ture ensures  minimum  network  traffic, 
maximum  concurrency,  and  data  integ- 
rity for  the  most  demanding  multi-user 
applications.  Just  like  a  mainframe. 
And  at  one-fifth  the  cost  of  the  least  ex- 
pensive proprietary  database  machine. 


TRIBUTED  DBMS  FOR  286/386  PCs 


The  640K  Barrier  On  The  PC 


ONS  ON  YOUR  DESKTOP  UNDER  DOS  3.x  NOW 


AS  IT  NOW. 

dBASE  III 

RiBASE 

ORACLE 

PLUS 

System  V 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

NOW 

NO 

NO 

SQL  COMPATIBIUTY. 
NOW. 

ORACLE  is  compatible  with  both  the 
ANSI-standard  and  IBM-standard  SQL 
database  language. 

Which  means  you  can  develop  appli- 
cations in  ORACLE  on  your  PC  and  run 
them  on  the  largest  mainframe  under 
ORACLE  or  IBM's  DB2. 

Kmi  can  quickly  paint, 
prototype  and  enhance 
sophisticated  forms- 
based  applications 
with  minimum  effort 
and  maximum  flexi- 
bility using  such 
optional  facilities 
as  SQL  triggers  and 
user  exits. 


U 


NRIVALED  ORACLE 
PORTABILITY.  NOW. 

Moreover,  your  ORACLE  PC  applica- 
tions also  become  automatically  portable 
to  over  30  minicomputer  and  mainframe 
families.  Under  VM,  MVS.  VAX/VMS, 
UNIX,  and  other  operating  systems. 

PRODUCTIVITY  FOR  NOVICES 
AND  EXPERTS  ALIKE.  NOW. 

Both  Professional  ORACLE  and  Net- 
workstation  ORACLE  come  with  a  com- 
prehensive array  of  fourth-generation 


tools  for  reporting,  decision  support 
and  application  development.  Tools 
that  are  the  envy  of  our  mainframe 

and  PC  competition  alike. 

Tools  like  SQL*Plu8.  For  perform- 
ing complex  queries,  updates,  and 
database  administration  with  ease. 


ORACLE'S  SQL*Slar  dislnbuled  architecture  allows 
>«u  to  manipulate  your  database —across  multiple,  dis- 
similar systems  and  operating  enuironments—as  if  all 
the  information  were  in  a  single  database  on  your  f^'. 

SQL*  Report.  The  comprehensive 
multi-table  report  generator. 

SQL*  Forms.  The  versatile  forms- 
based  application  builder.  So  you  can 
develop  applications  in  record  time 
and  train  users  in  no  time. 


Manipulate  your 
database  from 
uiithin  SQL*Calc 
by  embedding 
SQL  statements 
in  spreadsheet 
cells,  just  like 
formulas. 


SQL*Calc.  The  1-2-3-like  spread- 
sheet that  marries  the  world's  most 
popular  PC  user  interface  with  the 
world's  most  powerful  PC  DBMS 

Optional  precompilers  also  let  you 
access  OIIACLE  from  embedded  SQL 
in  COBOL  or  C-language  programs. 

FOR  A  LIMITED  TIME, 
BE  THE  FIRST. 

Be  the  first  in  your  org<mization  to 
experience  how  feist  you  can  build 
complex  SQL  applications  on  your  PC. 
If  you're  a  VAR,  be  the  first  to  expand 
your  markets  and  make  your  mainframe 
applications  available  on  desktop  tech- 
nology. Compare  ORACLE'S  power, 
features  and  ease.  The  more  you  test. 


the  better  we'll  look.  And  the  faster  you 
act,  the  better  you'll  look,  too. 

Order  ORACLE  now.  While  you  can 
still  t>e  the  first.  So  you  don't  finish  last. 


fs 


END  ME  THE  FOLLOWING 
PRODUCTS.  NOW. 


Attention  PC  Marketing  •  Oracle  Corporation 
One  Oracle  Parkway  •  Belmont.  CA  94002 

Please  send  me  the  products  checked  off  below,  now. 

1  undersund  both  ProteMionfll  ORACLE  and  N«tm>rksulion 
ORACLE  inci  SQL»R)rmi.  SQL«PTu<.  SQL'Rcporl  t  SQL«C«lc. 
StIfCI  Mrdia:  □  5%"  or  □  3H" 

□ ProltMionar  ORACLE  11.295  Requires  IBM  PC/AT. 
Syswin  /2  50-80.  Compaq  386.  or  \Ott\  rompalible. 
DOS  3  I     and  1  5MB  ol  RAM  Precompilers  included  lor  Micro, 
soil  C  and  Lattice  C. 

□  Precompiler  lor  Realia  COBOL  Add  1395 

Q  Networking  option  with  all  available  protocols.  Add  $395 

□ Nelworkslalion  ORACLE  1695  Requires  DOS  2  It.  on  an  IBM 
PC/XT.  AT.  286.  386  or  compatible  with  at  least  5l2Kol  RAM 
(IXJS  3  3  on  System'2|.  and  LANserver  ORACLE  on  a  mllnlMnw, 
mini  or  286/386  PC. 

□ LA.Nserver  ORAaE  lor  the  MicroVAX  20OO  16750 
Requires  VAX '  VMS  version  4  5  * .  2MB  memory,  ao  EUeniet 
Controller  and  one  or  more  PCs  runninR  Netwxirltstation  ORACLE. 

Prices  shown  include  UPS  shipping  charges  il  the  order  js  pre- 
paid. Since  Oracle  Corporation  has  oHices  everywhere,  jdd  ocal 
and  stale  taxes  to  the  amount  below: 


.  Amount  ol  pufdMtc  checked  above. 
.  Stale  and  Local  Sales  T^xes. 
_  Authorized  Total  (For  purchase 


orders,  shipping  charges  will  be  added  to  your  invoice  ) 

Name  

Title  


Company  _ 
Address  

aty  

Phooe  


.Zip. 


Enclosed  Is  □  a  check,  D  a  purchase  order  or  □  credit  card 
lor  □  VISA,  n  MasterCard  or  □  American  Expren. 


Credit  card  or  P.O  number  . 
Card  Eip  Dale  


Authorizing 
Signature  


.  Order  t>ate. 


Or  CaU  1-800-345.DBMS 


COMPATIBILITY  •  PORTABILITY  •  CONNECTABIUTY 

One  Oracle  Parkway  •  Belmont,  CA  94002 

World  Headquarters:  (415)598-8000 
Calgary  (403)265-2622  •  Ottawa  (613)238-2381 
Quebec  (514)337-0755  •  Toronto  (416)596-7750 

ORACLE-U.K.  (SURREY)  44-1-94M976 
ORACU-FRANCE  33-M9^)0-0808 
ORACLE-EUROPE  (NAAROEN.  NETHERLANDS)  31.2I5»^9344 

1 062  conncctlvlly  «nd  LANierwr  ORACLE  lor  PCi  available  Qi  1 987 
GI987  I>y  Orack  CorporaliDii  ORACLE.*  Nelworfcmilon  ORACLE* 
LANservrr  ORACLE?  Prol*»wn*l  OUACU:*  SgL-Cak*  EaiySQI.f 
SQL.Hepoflf  SQL.I^uif  «ikJ  SQi.Fofmi*  sri  reg  Irademarlu  ol  Oracle 
CortJ  The  oll>«r  companies  menuoncd  own  numerous  reg  tradenurtii  TRBA 
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Now  you  can  calculate  onyour  PC  w 
with  the  same  freedom  you  have  on  paper 


MathCAD."  The  first  software  that 
lets  you  do  calculations  on  your  PC  as  simply 
as  on  a  scratchpad.  Just  define  your  variables 
and  enter  your  formulas  anywhere  on  the 
screen.  MathCAD  not  only  formats  your 
equations  as  they're  typed,  it  instantly  calcu- 
lates the  results,  and  displays  your  work  in 
real  math  notation. 

But  MathCAD  is  more  than  an 
equation  solver.  In  addition  to  the  usual  trigo- 
nometric and  exponential  functions,  it  in- 
cludes built-in  statistical  functions,  cubic 
splines,  Fourier  transforms,  Bessel  functions, 
and  more.  It  also  handles  complex  numbers 
and  unit  conversions  in  a  completely  trans- 
parent way. 


And  here's  the  best  news. 
Even  with  all  this  power,  MathCAD 
is  so  easy  to  learn,  you'll  be 
using  it  in  an  hour.  With 
MathCAD  you  can 
concentrate  imme- 
diately on  your 
problem,  not  your 
computer. 

What  kind  of  calculations 
can  you  do  with  MathCAD?  Anything  you 
have  a  formula  for— from  working  out  your 
mortgage  payments  to  solving  a  heat  transfer 
problem,  or  modeling  electrical  circuit 
parameters. 

You  can  display  your  results  as 
numbers,  tables,  or  graphs,  and  combine 
them  just  like  you  do  on  paper.  Add  text 

^^mItedtImeoffe^" 

Buy  MattiCA0 1.1  before  August  31, 19«7  at  just  $249 
and  receive  a  FREE  upgrade  to  MathCAO  2.0,  to  be 
released  in  September  at  $349  list  You  save  $100  if 
you  buy  now. 

Coming  Soon.  MathCAD  2.0  Featuring: 

•  Matrices  •  More  Printer/Plotter  Support 

•  Equation  Solving     •  Enhanced  Word  Processing 

•  Twice  the  Speed     •  And  more 


anywhere 
to  support 
your  work. 
And  try  an 
unlimited  num- 
ber of  "what-ifs." 
MathCAD  lets  you 
see  and  record  every 
step  Then  print  your 
entire  calculation  in 
standard  math  notation  as 
an  int^rated  document  that 
anyone  can  understand. 
Why  spend  another  minute  doing 
calculations  by  hand  or  writing  and  debug- 
ging programs?  Put  MathCAD  to  work  for  you 
now.  Call  today  for  further  information  and 
the  name  of  a  MathCAD  dealer  near  you. 

1-800-MathCAD 

(In  Massachusetts:  617-577-1017) 

MathCAD 

MatliSoft,  Inc.,  I  Kendall  Sq..  Cambridge.  MA  02139 

hqum  IBM  PC*  Of  coffi|Mlibl«.  SI2KB  RAM.  griftiia  utd 
IBM  PC*  lnltfn«tiafi«l  Bulincu  MKhiBcl  C«rporillon 
MahCAD'*  MDhSoA.  liK 
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Comfriete  Answermg  Machine  fa/res 
Telephone  Messages  in  the  Baclcground 


m 


HANDS  ON 


BY  HOWARD  MARKS 

Every  few  years  someone 
comes  out  with  a  new  way  to  use 
your  $3,000  computer  as  a  tele- 
phone answering  machine.  The 
latest  of  these  products  is  The 
Complete  Answering  Machine, 
from  The  Complete  PC.  which 
runs  in  the  background  so  that 
you  can  still  use  your  PC  for 
other  applications. The  Com- 
plete Answering  Machine 
(CAM)  docs  have  several  voice 
mail  features  that  you  won't 
find  on  a  normal  answering  ma- 
chine. The  CAM  supports  mul- 
tiple "maillxjxes"'  so  that  call- 
ers can  leave  private  messages 
for  different  people  on  the  same 
CAM.  When  the  CAM  answers 
the  phone  it  can  tell  thecallcrto. 
say.  dial  1 1  to  leave  a  message 
for  marketing  or  1 2  to  leave  one 
for  accounts  payable. 

(Watson,  from  Natural  Mi- 
crosystems of  Natick.  Massa- 
chusetts, is  a  similar  product  at  a 
higher  price.  Watson  users  have 
the  option  of  using  the  $498 
Watson's  VIS  programming 
language,  which  allows  them  to 


build  their  own  voice  mail  ap- 
plications. Watson  also  in- 
cludes a  1 ,2(X)-bit-per-.second 
modem.) 

The  CAM  can  handle  up  to 
25  mailboxes:  hence  you  can 
leave  it  connected  to  your 
switchboard  and  have  it  collect 
messages  for  your  whole  staff. 

I  especially  liked  its  ability 
to  forward  messages.  When  you 
have  messages  in  your  mailbox, 
the  CAM  can  call  another  phone 
number  and  play  back  the  mes- 
sages. The  CAM  can  call  a  dif- 
ferent number  for  each  mailbox 
and  can  keep  calling  on  a  sched- 
ule you  set  up. 

You  can  also  set  up  the  CAM 
to  forward  calls  to  the  appropri- 


ate extension  when  the  caller  di- 
als the  code  for  each  depart- 
ment. But  the  voice  mail 
systems  (available  from  Rolm. 
Northern  Telecom,  and  other 
PBX  vendors)  can  also  take 
messages  if  an  extension  is  off 
the  hook  or  doesn't  answer. 

The  sound  quality  of  the  dig- 
itali/.ed  messages  is  not  as  good 
as  the  best  tape  answering  ma- 
chines, but  I  think  it's  perfectly 
acceptable.  1  didn't  have  any 
trouble  identifying  voices. 

The  CAM  takes  one  inter- 
rupt and  a  block  of  I/O  ports. 
The  software  takes  over  90K 
(94.480)  bytes  of  RAM  when 


The  Complete  AnsHerinK  Machine  has 

phone  message  and  call  forwarding  service  but  dwsn'i  include  a  modem 


F  A  C  T 
rfisd  FILE 


The  C'ompli-tc  Answering 
Machine 

The  Coniplcle  PC 
521  Coltonwcxx)  Dr. 
Milpilas.  CA  95035 
(408)4.M-0I45 
List  Price:  $.149 
Requires:  256K  RAM.  hard 
disk.  IX)S  2. 1  or  later. 
In  Short:  An  add- in  curd  and 
niemor)  -residcnt  software  that 
turns  your  PC"  into  the  world's 
luoM  expensive  answerinj;  ma- 
chine. 
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running  in  the  background. 

The  digitalized  messages 
take  quite  a  bit  of  disk  space: 
3.. IK  bytes  per  second  of  mes- 
sage, or  193K  bytes  per  minute. 
In  fact.  The  Complete  PC  rec- 
ommends 1 .5  megabytes  per 
mailbox,  but  the  biggest  draw- 
back of  The  Complete  Answer- 
ing Machine  is  that  you  have  to 
leave  your  PC  turned  on  all  the 
time.  If  you  don't  use  the  so- 
phisticated voice  mail  features, 
all  you  have  is  $3,000  worth  of 
high-tech  hardware  pretending 
to  be  a  $200  answering  ma- 
chine. Ji^ 


Debi^er  Can  Set  up  to 
Ten  Types  of  Brealqmints 


HANDS  ON 


BY  STEPHEN  RANDY 
 DAVIS  

Periscope,  "The  Undercover 
Debugger."  is  another  of  those 
full-screen,  .symbolic  a.s.sembler 
debuggers.  Ba.sed  loosely  on 
DOS  DEBUG,  Periscope  adds 
numerous  capabilities,  includ- 
ing symbolic  debugging,  multi- 
ple breakpoint  types,  and  a  win- 
dowed interface. 

Periscope  relies  on  the 
.MAP  file  output  from  the  DOS 
LINKer  to  determine  the  loca- 
tion of  user-defined  symbols. 
Your  compiler  or  assembler 


must  be  able  to  include  such 
symbol  information  in  its  object 
output  for  Periscope's  symbolic 
features  to  be  useful.  When  this 
information  is  present.  Peri- 
scope can  include  source  code 
with  the  machine  code  di.sas- 
semblies,  and  it  allows  bicak- 
points  to  be  set  on  source  code 
.statements  as  well  as  machine 
instructions. 

Breakpoints  are  one  of  Peri- 
scope's most  powerful  com- 
mand features.  The  program  de- 
Unes  some  ten  different  types, 
ranging  from  standard  "break 
on  execute"  through  "break 
when  memory  range  accessed" 
right  on  up  to  "break  on  user- 


defined  condition."  Although 
based  on  DEBUG,  Periscope's 
other  one-  and  two-letter  com- 
mands are  difficult  to  remember 
due  to  their  sheer  number. 
Thankfully,  on-line  help  is 
available,  as  is  a  QuickRefer- 
ence  Card. 

Periscope  comes  in  three 
models.  Model  I  has  a  PC  half- 
card  containing  56K  bytes  of 
protected  RAM  into  which 
Periscope  loads  itself  .so  it  will 
be  protected  from  errant  user 
code,  much  like  a  turtle  with- 
drawing into  its  shell.  Included 
is  a  "break -out"  switch  to  bring 
Periscope  back  to  its  senses 
when  the  user  program  has  got- 
ten lost.  This  version  of  Pen- 
scope  is  virtually  uncrashablc. 

Model  II  includes  a  break- 
out switch  but  not  the  protected 
memory,  for  a  slightly  lower 
level  of  protection,  and  finally. 


•i^  F  A  C  T 
FILE 


Periscope,  Version  3.() 

The  Periscope  Co. 

14  Bonnie  Ln. 

Atlanta.  GA  .30328 

(8(K)  1722-7006 

(4()4)256-.1H6() 

l,i.st  Price:  M.Kiell.S345; 

Model  II.  $175:  Model  ll  x. 

S145. 

In  Short:  Powerful  debugger, 
available  in  ".oftware  only  or 
hardware/  sollware  combina- 
tion. Not  copy  protected. 
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Model  ll-x  includes  neither. 

Periscope  will  use  two  mon- 
itors, if  available,  for  dual- 
screen  debugging,  'k^. 
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Graphics  Card  Displays 
Color  Software  on  Any 
Standard  Mono  Screen 

Paradise  Systems  has  intro- 
duced a  video  display  adapter 
that  allows  PCs.  XTs.  ATs,  and 
compatibles  to  display  color 
software  on  moniKhromc  moni- 
tors, emulating  the  EGA  palette 
in  shades  of  gray,  green,  or  am- 
ber. A  short  card,  the  $249  Par- 
adise AutoSwiich  monochrome 
EGA  card  displays  EGA.  CGA, 
MDA,  and  Hercules  software. 
The  card  automatically  switches 
between  video  modes  and  has  a 
printer  port. 

The  AutoSwitch  card  dis- 
plays Framework,  WordStar, 
and  WordPerfect  in  132-column 
mode.  It  comes  with  256K  bytes 
of  video  memory. 
List  Price:  Paradise  AuloSwilch 
moniK-hrome  EGA.  $249. 
Requires:  Expansion  slot, 
monwhrome  monitor.  Paradise 
Systems  Inc..  217  E.  Grand  Ave., 
South  San  Francisco,  CA  94080: 
(41.S).S88-6O00. 
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Fujitsu  Six-Pen  Plotter 
Has  a  Small  Footprint 
And  Competitive  Price 

Fujitsu  Component  Corp.  of 
America  has  entered  the  plotter 
market  with  the  Imagegraph,  a 
$  1 ,200,  six-pen  desktop  pen 
plotter. 

The  Imagegraph  is  compati- 
ble with  Hewlett-Packard's 
graphics  language,  Fujitsu  says, 
and  it  emulates  Hewlett-Pack- 
ard's HP-747A  plotter.  Fujitsu 
claims  that  the  new  plotter  takes 
up  half  the  desk  space  that  the 
HP-747A  docs,  costs  over  35 
percent  less,  and  comes  with 
both  serial  and  parallel  inter- 
faces. It  also  plots  on  a  wider 
variety  of  media  sizes,  Fujitsu 
says,  at  a  resolution  equal  to  that 
provided  by  the  HP  plotter. 

The  Imagegraph  plots  on 
several  types  of  media,  includ- 
ing paper,  coated  paper,  trans- 
parencies, and  polyester  draft- 
ing film.  It  accommodates 


media  as  small  as  a  p)ostcard  and 
as  large  as  B-size  formats. 

Maximum  pen  plotting 
speed  is  10  inches  per  second, 
according  to  Fujitsu.  A  6K-byte 
buffer  is  provided  to  enhance 
throughput. 

List  Price:  Imagegraph.  SI  .200. 
Fujitsu  Compt>nent  Corp.  of 
America  Inc. .  3.120  Scott  Blvd. . 
Santa  Clara.  CA  950.^4:  (408)  562- 
1000. 
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Tlie  Imagegraph.  $1 .200 from  Fujitsu 
Component  Corp .  of  America,  is  a 
desktop  pen  plotter  designed  to 
compete  witli  Hewlett- 
PaituirdsHP-747A. 


HOT  PROSPECT 


Hayes  Debuts  Two  9600  bps  Modems, 
V-Series  Extensions  to  Command  Set 


Hayes  Microcomputer 
Products  has  raised  the  bar 
two  notches  on  hiyh-spccd 
asynchronous  conmuinicu- 
tions  standards  by  introduc- 
ing a  9,600-bit-pcr-second 
PC  modem  and  an  extension 
of  the  Hayes  command  set 
called  the  V-Series.  The 
$1,299  V-Series  Smartmo- 
dem  9600  (external)  and  the 
$1,199  V-Series  Smartmo- 
dem  9600B  (internal)  take 
advantage  of  this  new  com- 
mand superset. 

Hayes  will  introduce  V- 
Series  modems  at  t  ,200  and 
4,800  bps  and  will  sell  a  sep- 
arate $349  box  to  add  V-Se- 
ries error  correction  and  data 
compression  features  to  cur- 
rent Hayes  modems.  The  V- 


Sew  9.600  bps  modems  (SI. 299  ex- 
ternal, $1,199  internal)  from  Hayes 
offer  sophisticated  error  correction 
and  adaptive  data  compression . 


Series  implements  the 
LAPS  link  level  portion  of 
the  X.2S  protocol  and  an 
asynchronous  framing  tech- 
nique. This  allows  point-to- 
point  error  control,  supports 
international  standards,  and 
clears  a  migration  path  to 
X.25  or  other  synchronous 
communications  protocols. 

At  the  time  of  connec- 
tion, the  modems  analyze  all 
of  the  options  available  for  a 
modem  link — including 
speed — and  select  the  com- 
bination that  maximizes  data 
transmission  efficiency, 
Hayes  says. 

The  new  Smartmodems 
are  half-duplex  modems. 
They  implement  V.32  Trel- 
lis code  modulation  and  fast- 
turnaround  "ping-pong" 
technology,  according  to 
Hayes,  to  give  you  the  bene- 
Tits  of  simulated  full-duplex 
transmission  at  considerably 
lower  prices. 

List  Price:  V-Series  Smartmo- 
dem  9600,  $1,299;  V-Series 
Smaitmodem  9600B,  SI .  199. 
Requires:  V-Series  Smartmo- 
dem  9600:  serial  port;  V-Series 
Smartmodem  9600B:  expan- 
sion slot.  Hayes  Microcomputer 
Products  Inc.,  P.O.  Box 
105203,  Atlanta,  OA  30348; 
(404)449-8791. 
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Sigma  Designs  Offers 
VGA  Compatibility  for 
The  Old-Bus  Computers 

Among  the  latest  to  announce  a 
graphics  card  that's  compatible 
with  the  new  IBM  VGA  stan- 
dard is  Sigma  Designs.  The 
$579  SigniaVGA  provides  old- 
bus  computers  with  the  same 
graphics  capabilities  offered  by 
the  integrated  VGA  graphics 
adapters  in  IBM's  PS/2  line. 

The  board  supports  320-  by 
200-pixel  resolution  in  256  col- 
ors or  64  gray  scales.  It  also  pro- 
vides 640-  by  480-pixel  resolu- 
tion in  16  colors  or  gray  scales 
for  all  point  sizes  of  addressable 
text  and  graphics.  The  720-  by 
400-pixel  resolution  in  16  col- 
ors or  gray  scales  for  high-reso- 
lution text  is  also  supported. 

The  SigmaVGA  is  backward 
compatible  with  MDA,  CGA, 
and  EGA  modes,  and  it  directly 
interfaces  with  the  PS/2  analog 
monitors  and  compatibles.  Sig- 
ma says  the  card  comes  with 
256K  bytes  of  on-board  memo- 
ry and  incorporates  the  same 
digital-to-analog  converter  used 
by  IBM.  It  offers  up  to  256  si- 
multaneous colors  from  a  pal- 
ette of  256,000. 
List  Price:  SigmaVGA.  S579. 
Requires:  PS/2  analog  monitor  or 
compatible,  expansion  slot.  Sigma 
Designs  Inc..  46501  Landing 
Pkwy..  Fremont.  CA  94538;  (415) 
770-0100. 
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by  Jonathan  Matzkin  1 1 


NEC  Introduces  MultiSync  Plus  as  the 
Successor  to  Original  Multiscan  Monitor 


W.C  a  J/..*W 
StuliiSync  I'lm 
t'tft'r.\  I'tunptiti- 
hilits  wiih  IHM  s 

\tanthrds  anti  a 
i  htm  t  itf  three 
mtinixhrome 
MTeen  colors. 
I  he  MulliSync 
t  an  tlispUty  as 
many  as  M  col- 
on, at  a  time 
when  the  monttifr 
is  itsed  with  a 
TTI.  siitmtl. 


Since  its  introduction  in  1985, 
the  NEC  MultiSync  has  become 
synonymous  with  multiscan- 
ninj;  color  monitors.  Now  NEC 
Home  Klectrnnics  (U.S.A.) 
has  introduced  the  $1,399 
MultiSync  Plus,  which  olTcrs 
compatibility  with  IBM's  old- 
bus  computers,  the  new  PS/2 
line,  and  Apple  Computer's 
Macintosh  II. 

The  MultiSync  Plus  oilers 
resolution  ol  up  to  96()  by  720 
pi.xels  and  automatically  syn- 
chronized scan  rates  ot  21.8  to 
45  kHz  horizontally  and  50  to 
80  H/  vertically.  The  new  mon- 
itor's dot  pitch  is  the  same 
..^linm  of  the  original  Multi- 
Sync. 

Up  to  64  colors  can  be  dis- 
played at  once  on  the  MultiSync 
Plus's  14-inch  display  area 


when  the  monitor  is  used  with  a 
TTL  signal.  The  monitor  dis- 
plays an  unlimited  number  of 
colors  when  driven  by  an  analog 
signal. 

A  thrcc-way  text-mode 
switch  turns  the  MultiSync  Plus 
into  a  monochrome  monitor. 
You  can  select  green,  amber,  or 
paper-white  screen  colors. 

The  MultiSync  Plus  is  sup- 
plied with  a  slandard  9-pin  D- 
sub  video  connector,  as  well  as 
a  BNC  connector.  An  adapter  to 
Use  Ihc  monitor  with  TTL 
boards  is  optional. 
List  Price:  NhX"  Mulli.Sync  Plus. 
$1 .3W.  NEC  Home  tieetronics 
(U..S.A)  Inc..  1255  Michael  Dr., 
W(hkI  Dale .  I L  60 1  y  I ;  ( .1 1 2 )  «60- 
9500. 
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802B6-,  80386-based  Compatibles  Have 
CPUs  Mounted  on  Plug-in  Circuit  Boards 


IBM's  PS/2  revoluti(5n  may 
eventually  rule  the  market,  but 
the  old  bus  technology  is  far 
from  dead.  PrtH)f  is  found  in 
new  modular  PC  architectures 
introduced  by  Wyse  Technol- 
ogy and  NCR  Corp. 

Wyse  has  debuted  80286 
and  80.386  PCs  that  employ  a 
"modular  systems  architec- 
ture" Un  increased  flexibility 
and  expandability  .  The  KTs  fea- 
ture CPUs  mounleil  on  plug-in 
circuit  boards  to  allow  easy  re- 
placement or  upgrading.  The 
CPU  cards  mount  in  a  passive 
back  plane,  and  you  can  up- 
grade from  an  80286  to  an 
80386  CPU  by  simply  swapping 
circuit  boards. 

The  WYSEpc  386  Model 
3216  (S3,799  with  one  lloppy 
disk  drive,  S4.999  with  a  40- 
megabyte  hard  disk)  has  a  16- 
MUz  80386  processor.  It  has 
nine  expansion  slots  and  can  ac- 
commodate up  to  24  megabytes 
of  RAM. 

Among  the  80286  CPU  sys- 
tems is  the  WYSBpc  286  Model 


2112,  which  offers  switch-se- 
lectable 12.5-  and  8-MHz.  clock 
speeds  in  a  sinall  footprint  case. 
It  comes  with  1  megabyte  of 
RAM,  seven  AT-compatible 
expansion  slots,  and  a  190-watt 
p*)wer  supply.  The  system  costs 
$2,299  with  a  single  lloppy  disk 
drive  and  S3, 499  with  a  40- 
inegabyte 
hard  disk. 

NCR's 
PC8IOhasan 
80286-10 
micropriKes- 
sor  that  runs 
at  6  or  10 
MHz  and  is 
mounted  on  a 
card  along 
with  the  sys- 
tem's RAM. 
A  second 
board  con- 
tains the  vid- 
eo adapter, 
disk  drive 
controllers, 
extended 
memory,  and 


serial  and  parallel  ports.  The  ba- 
sic configuration,  with  640K 
bytes  of  RAM,  single  lloppy 
disk  drive,  and  no  graphics 
adapter,  costs  S2,950. 

The  80386-based  PC9I6 
features  an  enhanced  version  of 
the  modular  architecture  found 
in  the  PC8I0.  The  processor 
and  primary  memory  are 
mounted  on  separate  cards. 


.  SCH  s  K  HIO($:.V!iO)  li  anAT- 
■j    t  onifxitible  l<()2S6  PC  that  em- 

jplo\s  a  ttUHJuhtr  arehttecture  to 
alUtw  easy  upgrades. 


which  tKcupy  two  slots  in  the 
system's  eight-slot  bus  The 
two  cards  are  directly  connected 
by  a  32-bit  "extender  bus." 
The  basic  system,  with  an 
80386-16  processor  board,  2 
megabytes  of  RAM  on  a  sepa- 
rate board,  a  1.2-megabyte 
lloppy  disk  drive,  a  30-mega- 
bytc  hard  disk,  and  BGA  sup- 
port, costs  S6,353. 
List  Price:  WYSEpe  .186  Model 
.1216  with  one  lloppy  disk  drive. 
S.I. 7^9;  with  4()-Mbyle  hard  disk. 
$4,999.  WYSi;pt  2X6  Model  2112 
with  one  floppy  disk  drive.  $2,299; 
w  ilh4(l-Mbyte  hard  disk.  $.1,499. 
Wyse  Technology.  .1571  N.  First 
St. ,  San  Jose,  CA  95 1 34;  (408)  433- 
1000. 
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l  ist  Price:  K'8I()  with  64()K 
R.\.M.  one  lloppy  disk  drive. 
52.950;  K'9I6  with  2  Mbytes 
R A M .  1 . 2-Mbylc  lloppy  disk  drive, 
.1l)-Mbyle  hard  disk,  Hj.\  support, 
S6,3.S.V  NCR  Corp. .  Personal 
Computer  Division.  Dayton.  OH 
45479:  contact  local  NCR  sales 
office. 
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Complete  Source  Code  Debugger 
Attaches  Itself  to  Tuibo  Pascal 


HANDS  ON 


BY  STEPHEN  RANDY 
 DAVIS  

Just  when  wc  thought  we  had 
found  all  of  the  source  code  de- 
buggers for  Turbo  Pascal  (see 
"Power  Utilities  for  Turbo  Pas- 
cal," PC  Magazine.  Volume  6 
Number  12).  enter  TURBO- 
smith.  Version  1 .  Ic,  from  Visu- 
al Age.  maker  of  the  old  standby 
assembler  debugger.  CODE- 
smith. 

To  start  TURBOsmith  you 
simply  enter  TSM  rather  than 
TURBO  at  the  command  line. 
TURBOsmith  loads  and  bonds 
itself  to  the  compiler,  forming 
what  appears  to  you  a.s  a  single 
program.  The  solitary  differ- 
ence within  the  Turbo  environ- 
ment is  a  new  command  added 
to  the  menu  list:  T(race).  This 
new  command  recompiles  your 
program  and  then  enters  the  de- 
bugger. 

TURBOsmith  is  a  highly 
windowed  environment.  Initial- 
ly you  are  presented  with  a 
.source  code  window  above  and 
a  data  window  below.  The 
source  code  window  shows  the 
Turbo  program  with  the  current- 
ly executing  line  highlight- 
ed— the  data  window  displays 


all  of  the  globally  defi.ied  vari- 
ables, including  those  defmed 
by  Turbo  Pascal  itself.  From  the 
code  window,  you  can  do  all  of 
the  normal  "debugger"  sorts  of 
things:  single  step,  set  break 
points,  and  so  on.  Somewhat 
unexpected  is  TURBOsmith'^ 
"break  on  data"  command, 
which  allows  you  to  execute 
your  program  until  a  particular 
location  or  register  changes  val- 
ue— very  useful  when  trying  to 
figure  out  who's  clobbering  a 
memory  location. 

As  the  user  code  enters  and 
exits  procedures,  TURBOsmith 
opens  and  closes  new  data  win- 


dows, each  one  containing  only 
the  variables  defined  in  that  pro- 
cedure. No  matter  where  you 
are,  however,  you  can  always 
scroll  back  through  previous 
data  windows  via  a  function 
key.  Besides  the  code  window 
and  data  windows,  you  can  also 
call  up  hexadecimal  dump  and 
assembler  code  windows. 

TURBO.smiih  gives  the  feel- 
ing of  being  a  "professional" 
debugger.  That  doesn't  mean 
it's  better,  exactly — ^just  slight- 
ly more  capable.  For  example, 
when  it  comes  time  to  single- 
step  through  a  section  of  IN- 
LINE code.  TURBOsmith  can 


Mi  "  1  t*  21  ^ 
Wfin 

(»       \jK    1;    (this  kifhtens  tkc  uni.  <{rNt>«) 
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TURBOsmiths  windtm-  environment  allows  you  to  split  the  program  and  view  data 

vonohles  thehni  i.  while  seltint;  ihe  break  points. 
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FILE 


TURBOsmith,  Version  l.le 

Visual  Age 

642  N.  Larchmoni  Blvd. 
Los  Angeles.  CA9(K)04 
(800) 732-2345 
(213).')  .34-4202 
List  Price:  S69 
Requires:  .M2K  RAM;  PC- 
DOS  Turbo  Pascal.  Versions 
3.01  A  and  3.02A;  does  not  sup- 
port llie  generic  MS-DOS  ver- 
sions. 

In  Short:  \  full-t'eatured 
source  code  debugger  (hal  at- 
taches i(self  lo  Turbo  Pascal . 
Nol  copy  protected 
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open  up  a  machine  code  win- 
dow, which  is  synchronized  in 
lockstep  with  the  .source  code 
window.  TURBOsmith  even  has 
a  built-in  assembler  to  allow 
you  to  make  patches  or  create 
INLINE  code,  without  Pascal 
variable  references,  on  the  spot. 

Behind  the  window-based 
command  debugger  lies  a  com- 
mand-oriented, assembler- 
based  debugger  that  can  be 
called  up  at  any  time.  Although 
not  usually  necessary,  this  "be- 
hind the  scenes"  debugger 
stands  ready  for  serious  debug- 
ging. Keep  the  manual  handy, 
however,  as  there  is  no  built-in 
help  to  prixl  your  memory .  iJ^ 


EXE2C0M:  A  Free  Replacement  for 
IBM's  SutUenly  Expensive  EXE2BIH 


BY  EDWARD  MENDELSON 

DOS  3.3  giveth,  and  it  also  tak- 
eth  away.  If  you  try  to  create  a 
.COM  file  using  the  assembler 
code  printed  in  PC  Magazine  or 
anywhere  else,  you'll  grind  to  a 
hall  when  you  find  that  you  no 
longer  have  EXE2BIN.EXE. 
the  program  that  converts  .EXE 
files  to  .COM  files.  IBM  moved 
EXE2BIN  and  LINK  to  the  disk 
that  comes  along  with  the  $85 


Technical  Reference  manual  for 
DOS  3.3. 

DEBUG  is  still  on  the  DOS 
disk,  although  its  documenta- 
tion has  moved  over  to  the  tech 
rcf  book. 

You  won't  miss  LINK,  be- 
cause any  assembler  package 
has  a  replacement  that  works 
better.  But  even  amateur  pro- 
grammers need  EXE2B1N,  and 
now  there's  a  public-domain 
substitute  from  The  Cove  Soft- 
ware Group.  Chris  Dunford's 
EXE2COM.EXE  does  every- 


thing EXE2BIN.EXE  did,  uses 
a  more  sensible  syntax,  and 
throws  in  a  much  better  set  of  er- 
ror messages  as  a  bonus.  You 
can  find  it  in  CompuServe's 
IBMNET,  on  many  BBSs,  or  on 
the  PC  Magazine  Interactive 
Reader  Service  ((212)  696- 
0360,  in  the  Productivity  sec- 
tion). 

It  works  with  all  DOS  ver- 
sions, and  the  phone  call  to 
download  it  will  cost  you  about 
$83  less  than  the  DOS  Techni- 
cal Reference  manual . 


UH  F  A  C  T 
FILE 


I 

EXE2COM.EXE 

ChrisiopherJ.  Dunford 
The  Cove  Software  Group 
P.O.  Box  1072 
'  Columbia.  MD  2 1044 
(301)992-9371 
List  Price:  Free  (Cove  will 
send  the  program  10  anyone  who 
mails  in  a  formatted  disk  and 
stamfK-d  return  mailer.) 
Requires:  DOS  2.0  or  later. 
In  Short:  A  public-domam  im- 
provemenl  on  EXE2BIN.  Nol 
copy  protected. 
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For  Real  EGA  Compatibility, 
Come  to  Our  Level. 


Our  Super  EGA^"  board  is  compatible  all 
the  way  down  to  the  chip  register  level 
— so  compatibility  is  embedded  in  the 
hardware,  not  in  the  software  like  most 
EGA  boards.  And  these  chips  are  special: 
they're  our  own  proprietary 
VLSI  design. 

•  Requires  no  software  emulation. 

■  100%  compatible  with  EGA,  CGA, 
MDA,  Hercules,  TGA  (640  x  400  ) 
and  PGA  (640x480). 

Super  Speed 

•  Genoa's  chip  set  and  Super  BIOS" 
make  this  one  of  the  fiastest  graphics 
cards  made. 

•  Operateswith4.77, 6, 8,  10,  12  or  16 

MHz  CPUs — with  higher  speeds  on  the  way. 

Super  Resolution 

•  In  EGA  mode:  132  x  44,  32,  29  and  25. 

■  Up  to  1056  X  352  pixels. 

•  Supports  highest  resolution  available  today  ( PGA  ). 

•  Displays  3270  format  ( Models  2,  3, 4  and  5 ). 

Super  Reliability 

•  Low-power  CMOS  VLSI  chip  set  assures  long  life. 


(•fttna 's  proprietary  VLSI  ASIC'  stifn-r 
firttphics  chip  set  fiii  t's  this  htilf-iuird 
iucredihli'  speed  ami  cunipalihilily. 


•  Our  dealers  will  tell  you:  our  boards  are  the  most 
reliable  on  the  market! 

Super  Driver 

•  Genoa's  software  driver  for  lx>tus  and  Symphony 
spreadsheet  applications  makes  the  Super  EGA  board 

a  clear  winner  All  132  columns  are 
displayed  on  the  screen  at  once. 

Super  OEMs  Wanted 

In  addition  to  the  ready-to-use  half 
card,  Genoa  offers  the  custom  board 
designs  and  the  advanced  CMOS  VLSI 
Super  EGA  chip  set  to  OEMs.  Call  ft)r 
details. 

For  more  information  on  Genoa's 
Super  EGA  board,  call  us  at  408- 
432-9090,  or  write:  Genoa  Systems 
Corporation,  73  E.  Trimble  Road,  San  Jose,  CA  95 13 1. 


Genoa 

SYSTEMS  CORPORATION 
We  make  PCs  better. 


Super  FGA  and  Super  BIOS  art-  j  ir4ilcmjrk>  of  <*cni>;i  s>Mfn)?t<:«>rp(>raiion. 
LolU!«  and  Symphony  Jrc  iradcm  jrk^s  of  Ij>iu\  Devclopnicni  <'orp<)ritii>n 
)9H<i  <»cn(>a  SyMcms  <:4irp4>raiion  k;c  Approved. 
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Newcomer  FastCAD  Puts  Speed, 
Ptecision  in  High-End  Design 


HANDS  ON 


BY  DR.  JOELN  ORR 

Most  people,  when  spending 
more  than  $2,000  for  a  software 
program,  prefer  to  stick  with  a 
company  that  has  a  longstand- 
ing reputation.  Mike  Riddle, 
one  of  the  original  authors  of 
AutoCAD ,  may  be  able  to 
change  more  than  a  few  minds 
on  that  score.  He's  written  a 
fast,  flexible  2-D  drafting  pro- 
gram called  FastCAD  and  has 
formed  a  new  CAD  software 
firm.  Evolution  Computing, 
around  the  product. 

FastCAD  lives  up  to  its 
name:  written  in  assembly  lan- 
guage, it  has  blinding  speed 
when  run  with  a  math  coproces- 
sor. On  a  Leading  Edge  XT 
clone  with  a  Hercules  graphics 
board  and  an  8087,  the  famous 
AutoCAD  fire  hose  nozzle  (a 
3SK-byte  file)  loaded  in  about 
12  seconds  (FastCAD  can  read 
and  write  .DXF  files).  A  2X 
zoom  of  the  drawing  took  about 
5  seconds;  going  from  full  size 
to  half  size  took  about  the  same 
amount  of  time. 

Many  other  CAD  programs 
achieve  speedy  responses  by  us- 


ing integers  for  coordinates. 
This  sacrifices  precision  and  the 
ability  to  depict  small  objects  in 
a  large  drawing.  FastCAD  uses 
full  floating-point  coordinates. 

I  found  FastCAD  to  be  very 
powerful.  It  accepts  both  graph- 
ic and  text  input  to  almost  all  of 
its  commands,  making  it  possi- 
ble to  enter  coordinates  and 
measurements  precisely. 

FastCAD  has  a  full  range  of 
2-D  drafting  commands,  but  it 
lacks  cross-hatching.  A  "fill" 


command  can  color  certain 
closed  shapes  but  does  not  do 
the  job  of  a  hatching  facility. 

A  full-featured  user  pro- 
gramming language,  complete 
with  conditional  branching, 
looping,  and  user  input  prompt- 
ing, is  provided;  in  fact,  this 
language  is  the  text-driven  un- 
derpinning of  FastCAD.  The 
language  allows  the  creation  of 
alternate  menu  files  through  the 
use  of  a  text  editor;  menus  can 
be  automatically  invoked  when 


FACT 
FILE 


FaslCAD 

Evolution  Computing 

437  S.  48th  St. 

Tempe,  AZ8528I 

(602)  967-8633 

List  Price:  $2,295 

Requires:  5 1 2K  RAM;  8087  or 

80287  math  coprocessor;  CGA, 

EGA,  or  Hercules  graphics 

adapter;  DOS  2.0  or  later. 

In  Short:  Fast,  powerful  design 

program  with  an  accessible 

structure.  Not  copy  protected. 
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With  an  excellent  range  of features  and  an  accessible  structure,  FastCAD  has  few 
shortcomings:  its  lack  of  cri}ss-hatching  is  one  of  them. 


a  particular  drawing  is  loaded. 

Drawing  commands  can  be 
interrupted  by  various  opera- 
tions, such  as  zoom  orendpoint. 
For  instance,  you  can  zoom  in 
on  one  end  of  a  long  object, 
place  the  first  point  of  a  line, 
then  zoom  out,  zoom  in  on  the 
other  end  of  the  object,  activate 
the  endpoint  snap  command, 
and  place  the  second  point  of  the 
line. 

For  a  newcomer  to  the  CAD 
scene,  FastCAD  has  a  superb 
arsenal  of  features:  it  supports  a 
wide  range  of  input,  display, 
and  output  devices  and  has  an 
excellent  manual.  It  will  appeal 
to  anyone  seeking  a  high-end, 
accessible  design  program.  OH 


ABB:  A  $5D  Macro  Assembler 


HANDS  ON 


BY  STEPHEN  RANDY 
 DAVIS  

The  next  time  one  of  your 
friends  offers  you  a  copy  of  this 
great  new  assembler  he  just  got, 
don't  call  the  Pirate  Police  right 
away — asR  first  if  it  isn't  a  copy 
of  A86.  As  shareware,  AH6  can 
be  distributed  freely  for  trial,  al- 
though registration  is  required 
for  continued  use. 

A86  claims  to  assemble  at 
more  than  1 ,000  lines  per  min- 
ute, and  although  my  tests  did 
not  duplicate  that  rate,  I  can  ver- 
ify that  it  is  indeed  very  fast. 


A86  can  generate  either  an  .OBJ 
file  or  a  .COM  file  directly, 
thereby  saving  more  time  by 
avoiding  the  link  step.  Support 
is  provided  for  8087  floating- 
point and  80186,  80286,  and 
NEC  instructions.  A86  even  as- 
sembles a  few  8086  instructions 
that  Intel  doesn't  admit  exist! 

Upper  and  lowercase  identi- 
fiers can  be  differentiated  for 
linking  with  C  object  files. 

A86  is  not  completely  Mi- 
crosoft MASM  compatible, 
which  can  be  a  nuisance  when 
trying  to  assemble  programs 
from  other  sources.  Yet,  A86  is 
easier  for  the  beginner,  not  re- 
quiring (but  understanding)  the 


ASSUMES  and  SEGMENT 
definitions  that  MASM  requires 
for  even  the  simplest  assembly 
program. 

Interestingly,  A86  inserts  its 
error  messages  directly  into  the 
source  file.  Although  this  fea- 
ture can  be  disabled,  it  aids  in 
the  error  correction  process. 
A86  automatically  removes  er- 
ror messages  left  in  the  source 
file  from  previous  assemblies. 

The  A86  package  is  avail- 
able as  shareware  or  directly 
from  its  author,  Eric  Isaacson. 
Registered  users  receive  an  as- 
sembler source  code  library  util- 
ity. Because  the  author  provides 
technical  support  by  himself. 


H  F  A  C  T 
FILE 


A86,  Version  3.03 

Eric  Isaacson  Software 
416  E.  University  St. 
Bloomington,IN4740l 
(812)339-1811 

List  Price:  $30;  debugger,  $80; 
demonstration  disk,  $10. 
Requires:  DOS  2. 1  or  later. 
In  Short:  A  very  fast  shareware 
macro  assembler.  Not  copy  pro- 
tected. 
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reaching  him  can  be  something 
of  a  chore,  so  avoid  A86  if  you 
think  you'll  be  needing  to  make 
frequent  calls.  ilffi 
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For  high  speed,  high  performance 
data  integration,  look  into  Magic  Mirror. 


Now  you  can  move  data  instantly 
from  one  program  to  another  — 
right  from  your  PC  screen. 

Niiw  you  c;in  transtcr  parts 
of  a  spreadsheet  directly  into  _ 
your  database  —  or  move  4 
sections  ot  a  document 
straight  into  a  spreadsheet  — 
without  tetypini;  your  data, 
and  without  a  single  mistake. 

It's  all  done  with  Magic 
Mirror  —  the  unioue  memory 
resident  program  that  lets  you 
ouickly  select  any  intormation 
directly  oil  your  PC  screen  and 
instantly  feed  it  into  any  other  pnigram  —  in 
exactly  the  right  format,  with  exactly  the  results 
you  want. 

With  Magic  Mirror,  it's  easy  to  do  the 
impossible. 

Let's  say  you're  preparing  a  spreadsheet,  and 
you  want  to  include  some  budget  information 
from  a  word  processing  dcKument. 

Simply  use  Magic  Mirror  to  highlight  those 
sections  of  the  document  with  the  intormation 
you  want,  and  save  them  in  memory. 

Now  call  up  your  spreadsheet,  hit  a  couple  ot 


::.L.ii,^!Mifr:r:;,. 


•J 


Mi^hlighi  imlv  the  infnrnulion  wu  wani  ro  fcvd  lo 
another  pnigram.  Nlapc  Mirntr  (hen  tran!tfi-r%  it 
instantly,  aecuralcly.  and  ffforttvNsly. 


keys,  and  watch  as 
your  budget  is 
automatically 
entered  into  the 
I     right  cells  —  in 
I    the  proper 
I    tormat  —  as 

ihough  you  were 
I    typing  the 
intormation 
yourself  at  a 
blinding  .speed. 
With  Magic 
Mirror  it's  easy. 
Without  Magic 


Mirror,  it's  impt)ssible. 
It's  the  complete  do-it-yourself  data 
integration  tool. 

The  secret  behind  Magic  Mirror  is  its  ability 
to  automatically  edit  and  reformat  data  while  it's 
transferring.  That's  significant  because  the  way 
one  program  displays  information  is  usually  not 
the  way  another  program  will  accept  it.  No 
problem. 

Select  a  few  simple  options,  and  Magic  Mirror 
removes  dollar  signs,  inserts  caniage  returns  and 
other  control  charactens,  strips  out  spaces  — 
whatever  it  rakes  to  make  once  inciimpatible 


Here'swha,MaBicM,Wca„d„fo,y„„, 

need  to  transfer  complete  files  'nformat.on  serx'ices.  No 

all  i„ur  favorite  L  W    '  C'm^\".  A  system  tha^ 


data  lix)k  and  act  just  like  it  was  entered  for  the 
program  you're  sending  it  to. 

Plus,  it  remembers  everything  it  does  —  from 
the  way  it  captures  data,  to  the  way  it  edits  and 
reformats,  to  the  way  it  transfers  data.  S)  it's 
simple  to  repeat  Magic  Mirror  operations 
instantly.  Or  set  up  routines  that  others  can  use 
with  ease. 

Get  tomorrow's  software  technology  today. 

Some  day,  t.ir  in  the  turure,  m.iybe  all  ?C 
software  will  share  data  eftonlessly  ttom  one 
application  to  another.  But  why  wait,  when 
you  can  do  it  yourself  tixlay  at  such  a  very  low 
cost? 

Aiik  tot  Magic  Mirror  at  computer  dealers 
ever\'where.  Or  order  direct  from  SoftLogic 
Solutions  by  calling  800-272-9900  (603-627- 
9900  in  New  Hampshire),  or  .send  the  coupon 
below.  It  you  find  it  does  not  meet  our  adver- 
tised claims  within  30  days  ot  purchase,  we'll 
gladly  arrange  for  a  prompt  rehind. 

ScftLogk: 

SOLUTIONS 


M^ic  Mirror 

$8995 » 

Yes,  send  me  Magic  Mirror  tor  jujit  $89.95' 
(not  copy  protected). 

Name  


Company . 
Address  — 


City. 


.  State/Zip  - 


Check  Enclosed  □  VISA  □  MC  □  AMEX 

Card  #   Exp.  Date  

Signature   

SoftLogic  dilutions.  Inc. 

One  Perimeter  Road 

Manchester,  NH  03103 

800-272-9900  (603-627-9900  mNH)  „ 

C^800.272-9900 

'plu>  $5.00  shipping  and  handling 
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ORCHID'S 

RamQuest  50/60 
lets  you  run 
big-time  applications 
on  ibm's  ps/2. 

ll  vou  liy  Id  iiscan  IMM  IVrsonal 
Sy.stern/2  for  serious  {•()mi)iitinf»,  you'll 
bedisiippoiiitcd.  Ficcausc  its  1  Me>;a- 
bvteol  RAM  is  only  a  Iractionofwhat 
you  really  need. 

Hnl  now, ( Ircliid's  HamQucst  i)();()() ' 
fillslliat  need.  It  Ictsyou  use  all 
the  hifih-pertormaiice  i)ro)iramsyon 
already  know  how  to  rnii.U  ithoul 
learn iiif?  new  software. 

THE  RAMIFICATIONS 
OF  2  MEGABYTES. 

liiunQuest  oO  (id  adds  2  Megabytes 
of  RAM  to  y(tur  PS  2 -and  ^ives  you  a 
clear  fjrowth  i)atli  for  future  expansion. 
.So  now  you  can  conduct  larjierSym- 
|)l)onies.  Or  break  out  of  small  FYanie- 
W()rks..An(l  run       as  thouj^h  it 
wereONE-TWO-TllKEE. 

PLUS  FASTER  EMS  MEMORY. 

Raitil^uesi     (iOcoiiroi  ins  to  both 
tlie extended  memoiy  and  L(»tus 
IntelMicrosoft  Expanded  Memory 
S|)ecif icat  i( ms -let  t  iiij; y( lu  access  as 
much  memoiT  as  vour  system  allows. 


And  since  oui-  EMS  is  hardware- 
implemented. you  can  address  huge 
memory  workspaces, and  run  programs 
fester. 


RamQuest  50/60  spkial  futures 

TNpc; 

IBMl'S  liMiiilcl  .'d)  lid  (iiinpatible 
menu  ir>- card 

Capacity:        2  MfKahytcsnf  [{.AM 

Standards: 

EMS  and  (vxtcndcil  Mi'mor>' 
slanilanis 

PnKlurtivily 

liWlIiisk.DiskCactiinB, 
I'rini  Spiiiilin)! 

Si  ill  ware: 
Ciiiii|)atibility: 

Lotus  \>.i  V2.II:  Symphony  Vl.l; 
Micnisoft  Windows;  mmework  11 

of  per.sonal  computers.  And  you  can 
get  it  witiutut  having  to  wait. 

( )rchid  has  been  designing  high 
quality  PC  enhancements  foryears, 
inclutiing  several  generations  of  mem- 
ory cards.  So  you  can  be  sure  the 
RjmiQuest  "lO  (iO  uses  proven  technology. 

Which  explains  wliy  we  continue 
t(t  be  a  leading  supplier  of  add-on  solu- 
tions for  personal  computers.  For  details 
on  our  full  line  of  memory,  accelerator, 
graphics  and  network  cards,  contact 
your  local  dealer  or  Orchid  D'chnology'. 
'45.%.')  North i)ort  Looi)\Vest,FVemont, 
CA945:{S;  (415)  683-0300; 
TLX  7()!)2S!t. 


ALITHIS,  AND 
PRODUCTIVin  TOOLS  TOO. 

RamQuest        features  produc- 
tivity tools  that  can  boost  the  efficiency 
of  your  PS,  2  dramatically  These 
include  RAM  Disk.  Print  Spooling  and 
Disk  Caching  .software-utilities  that 
free  up  your  computer  So  you  can  keep 
on  working  while  they  handle  .slow 
devices  like  disks  and  printers. 

THE  FIRST  PS/2  MEMORY  CARD, 
AVAILABLE  TODAY. 

Orchid's  RamQuest  .■")()  (Id  is  the 
first  card  from  a  leading  supplier  to  add 
this  much  power  to  IBM's  new  series 
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RamQuest  50/60' 

MEMORY  CARD  FOR 
IBM  PS/2  MODEL  50/60 


OSCHIO  tuROPtlOD. 
JNII9*  iNTtC-?. 

BASINGSTOKE  HANTS. 

OaiU  BRITAIN 
T(10256  479898 
Tlx  946210. 
mi  l«073380 
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Fquick  looks 


See  More:  A 1-2-3  Screen  Scruncher 


H  \M)S  ON 


BY  GUS  VENDITTO 

Anyone  currently  .suffering  eye- 
strain will  now  want  to  avert 
theireyes  while  we  seize  control 
of  the  screen  and  nearly  double 
the  number  of  figures  that  1-2-3 
has  on  display. 

Doesn't  look  right'.'  Reverse 
the  video  from  white-on-black 
to  black-on- white.  Change  col- 
ors if  you've  got  'em.  Still  can't 
see  enough  of  that  87K-byte 
budget  analysis?  Zoom  out 
again  until  the  figures  are  so 
small,  your  accountant  will 
have  to  press  his  nose  up  again.st 
the  glass  if  he  wants  to  create  an 
audit  trail. 

It's  more  than  good  clean 
fun  with  the  latest  add-in  toy  for 
1-2-3,  Release  2.  See  More  for 
1-2-3,  from  Personics  Corp.,  is 
the  program  that  removes  the 


burden  of  navigating  around 
mammoth  worksheets  from 
your  index  finger  and  places  the 
strain  squarely  on  your  eyes. 
See  More  substitutes  a 


graphics  mode  for  1-2-3's  char- 
acter-based display.  You  gel  a 
choice  of  three  type  sizes:  medi- 
um (which  is  really  small), 
small  (which  is  really  tiny),  and 
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Sec  More  for  1  -2-.V,\  small  mmic  lets  an  EGA  system  display  124  culumns  by  .W  run  s. 
vim  can  keep  ihe  eommami  line  normal  size  or  shrink  it.  too. 


tiny  (which  is  downright  infini- 
tesimal). See  More  lets  you 
switch  among  standard  76-col- 
umn  by  40-row  screens  with  ei- 
ther a  102-  by  ."^S-.  124-  by  38-. 
or  156-  by  53-character  display 
on  EGA  systems.  CGA  gels  as 
dense  as  124  by  28.  but  Hercu- 
les systems  can  display  an 
amazing  176  by  53  characters. 
Commendably.  See  More  has 
the  option  of  keeping  the  com- 
mand line  normal  size  or  reduc- 
ing it.  and  it  lets  you  print  con- 
densed worksheets. 

It's  a  handy  tool  to  have 
.around.  Not  only  can  you  get 
the  hiji  picture,  but  you'll  get  an 
early  warning  of  any  trouble  de- 
veloping with  your  eyes. 
List  Price:  See  More  for  1-2-3. 
$79.95.  Requires:  1-2-3.  Release 
2.0  or  later;  CGA.  EGA.  or 
Hercules  adapter.  Not  copy 
protected.  Personics  Corp. .  2.'?52 
Main -St..  Concord.  MA0I742; 
(617)897-1575. 
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(kUMIs  Prmters  in  FiHing   f  forms 


HANDS  ON 


BY  CATHERINE  D.  MILLER 

I  do  almost  all  my  writing  on  a 
PC.  But  when  it's  time  to  fill  out 
my  expense  report,  I  have  to 
pick  up  a  pen.  Computing  Aids' 
Print  Position  Aid.  a  simple  tool 
that  determines  print  locations, 
has  the  potential  to  automate 
even  that  difficult  chore. 

Print  Position  Aid  consists 
of  six  transparent  1 1  -  by  1 5-inch 
clear  plastic  sheets,  marked 
with  grids.  You  place  a  printed 
form  underneath  a  grid  and  use 
the  markings  to  determine  how 
you  should  set  margins,  tabs, 
and  line  spacing  in  your  word 
processor  to  fill  in  form  blanks 
accurately. 

A  simple  idea  that  could  help 
filling  out  standard  forms  with  a 
PC  printer.  But  Print  Position 
Aid  helps  you  win  only  half  the 
battle:  you  still  need  to  format 


your  word  processing  files. 

I  complete  one  expense  ac- 
count form  a  month,  so  I'll  stick 


with  a  pen.  But  Print  Position 
Aid  is  a  helpful  tool  for  those 
who  fill  out  forms  every  day. 


List  Price:  Print  Position  Aid. 
S49.95.  Computing  Aids  Inc. .  P.O. 
Box  227.  Needham.  MA  02192; 
(617)444-3853. 

CIRCLE  445  ON  READER  SERVICE  CARD 


dBASEon  Video:  A  Beginner's  Tale 


HANDS  ON 


BY  ROBERT  BARNETT 

Managers  who  find  employees 
whiling  away  the  afternoon 
watching  videos  can  be  sure  that 
entertainment  is  not  the  goal  if 
the  video  running  is  Learn-PC 
Video  Systems'  dBASE  III 
Plus:  Beginning  and  Intermedi- 
ate Skills,  a  3-hour.  41 -minute 
tape.  This  marathon  session 
sticks  to  the  facts  and  avoids  any 
notion  that  learning  dBASE 
might  be  fun. 

Tailored  for  those  who  have 
no  PC  experience,  most  of  the 
videotape's  first  lesson  consists 


of  an  introduction  to  the  PC. 

Lessons  cover  creating,  re- 
trieving, modifying,  and  sorting 
a  database,  as  well  as  designing 
and  printing  rept)r1s.  The  tutori- 
al starts  its  instruction  in  assist 
mode  but  guides  the  viewer 
smoothly  to  command  mode,  in 
which  most  of  the  instruction  is 
performed. 

The  videotape  scores  high 
marks  for  its  instruction  meth- 
od. Fundamental  concepts  are 
reinforced  through  verbal  ex- 
planations, demonstrations,  and 
in.struction  screens.  The  tutorial 
is  interactive  and  provides  am- 
ple opportunity  for  viewers  to 
practice  dBASE  operations. 


Viewers  with  little  or  no  PC 
experience  who  desire  slow, 
steady,  step-by-step  explana- 
tion will  greatly  appreciate  the 
pace  of  instruction.  Seasoned 
PC  users  should  skip  the  intro- 
ductory lesson  and  fast-forward 
to  the  dBASE  material . 
List  Price:  dBASE  III  Plus: 
Beginning  and  Inlermediale  Skills, 
S695. 

Requires:  256K  RAM,  VHSor 
Betamax  player.  dBASE  III  Plus. 
DOS  2.0  or  later.  Leam-PC  Video 
Systems.  1525  Glenwood  Ave.. 
Minneapolis.  MN  55405;  (800) 
532-7672.(612)377-2222. 
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Intel  8038B 
Micmpmcessor 


dnfixIPIus 


A  manufacturing  snag  in  the  Intel  80386  nii- 
croprtKessor.  which  only  affects  operations  in 
protected  mtxie,  caused  a  slowdown  in  chip 
production  and  forced  Intel  Corp.  to  reduce  the 
number  of  chips  allocated  to  existing  custom- 
ers. Also,  the  company  has  made  a  new  blue- 
print, or  mask,  for  the  chip,  and  is  rescreening 
80386s  that  have  already  been  shipped.  Cus- 
tomers who  bought  an  80386-based  PC  or  add- 
on board  prior  to  April  10  can  have  the  chip  rc- 
tested  (and  if  necessary,  replaced)  by  returning 
the  chip  to  the  vendor  who  sold  it  to  them.  Us- 
ers who  believe  their  machines  are  affected 
should  contact  their  dealer.  Intel  Corp. .  Santa 
Clara,  Calif.;  (408)  987-8080. 


drafix  1  Plus  adds  several  new  features  and  en- 
hancements, including  a  pop-up  text  editor, 
function  key  macros,  splines  and  bezier 
curves,  and  freehand  sketching.  In  addition, 
two  drafix  modules,  DotPlottcr  and  General 

m 


MB 

Cam- 

an 


drdfix  I  Plus  adds  a  pop-up  text  editor,  function  key  macros, 
and  freehand  sketchinfj  for  $45  to  registered  users. 

Symbols,  are  now  included  with  the  program  at 
no  extra  charge,  drafix  I  Plus  is  priced  at  $295; 
upgrades  are  $45  for  registered  users.  Foresight 
Resources  Corp. ,  Lawrence,  Kans. ;  (9 1 3)  84 1  - 
1121. 


Disk  Our  tests  of  Disk  Technician's  ability  to  save 

Technician         CMI  hard  disks  in  an  IBM  PC  AT  have  been  un- 
Put  to  the  Test    ^^'^  ^•'y         Magazine  since  our  review  of 
that  product  appeared  in  First  Looks  (page  48, 
Volume  6  Number  12).  One  surprise  finding 
was  that  although  Disk  Technician  program 
files  can  be  copied,  the  original  disk  is  required 
for  normal  operation  and  so  the  program  is,  in 
effect,  copy  protected. 

The  testing  routine  included  continuous 
random  reads  and  writes,  broken  only  by  a  peri- 
odic run  of  Disk  Technician's  own  daily  test. 
After  1 20  hours  of  steady  use,  the  disks  seem  to 
have  been  saved.  However,  about  15  hours  of 
work  with  Disk  Technician  was  required  to  fix 
each  disk.  — Mitt  Jones 


CompuServe 


Compaq 
Deskpro 
286, 

Portable  III, 
Portable  II, 
Deskpro 


INBRIEF 


STB  EGA 
MultiRes, 
Chauffeur  HT 


PC 

PageMaker 


Daytime  connect  rates  for  the  CompuServe 
Information  Service  have  been  reduced  to  the 
same  as  evening  and  weekend  connect  rates. 
Subscribers  may  now  access  the  service  any- 
time for  $6  per  hour  at  1 1 0  to  450  bits  per  sec- 
ond, and  for  $12.50  per  hour  at  1 .200  to  2.400 
bps.  CompuServe,  Columbus,  Ohio;  (614) 
457-8600. 


Compaq  Computer  Corp.  is  now  providing 
di.sk  caching  as  a  standard  feature  for  hard  disk 
drive  models  of  the  Deskpro  286,  Portable 
III,  Portable  II,  and  8086-based  Deskpro. 
Current  owners  can  get  the  utility  from  Com- 
paq dealers.  Also,  the  company  has  cut  the 
prices  of  its  Portable  11,  models  2  and  4,  by 
$300  and  $500.  respectively.  Compaq  Com- 
puter Corp..  Houston.  Tex.;  (713)  370-0670. 


Zenith  Data  Systems  has  increased  the  RAM 
from  256K  bytes  to  5 1 2K  and  has  reduced 
prices  by  $300  on  its  line  of  Z-159  PC  compati- 
bles. New  prices  range  from  $  1 ,449  for  the 
Model  1  to  $2,499  for  the  Mcxlel  13.  Zenith 
DataSy.stems.Glenview,  111.;  (3 12)  699- 
4839  .  .  .Gra;>/i-i;t-//ie-Bo4r.  Version3.l.is 
not  copy  protected  and  has  a  new  $99.95  price. 
Registered  users  of  the  protected  version  can 
upgrade  for$l5.  New  England  Software  Inc., 
Greenwich.  Conn.;  (203)  625-0062  .  .  .  Oki- 
data  has  reduced  prices  on  its  Laserline  6  print- 
er and  single-user  HP  Laserjet  Plus  Ad- 
vanced Interface  by  $200.  The  new  prices  are 
$1 ,795  and  $200,  respectively.  Okidata, 
Mount  Uurel,  N.J.;  (609)  235-2600. 


PS/2  WATCH 


STB  Systems  is  offering  a  ROM  BIOS  replace- 
ment for  its  EGA  Multi  Res  video  adapter  that 
adds  VGA  640  by  480  resolution  in  2-  and  16- 
color  nuxles  on  multisync  monitors.  The  price 
of  the  adapter  with  the  new  BIOS  is  $399;  cur- 
rent owners  can  purchase  the  chip  for  $25.  In 
addition,  STB  is  shipping  drivers  (or  Microsoft 
Windows.  1-2-3.  Releases  I A  and  2.0,  and 
Symphony  with  its  Chauffeur  HT  video  adapt- 
er, priced  at  $249.  STB  Systems  Inc.,  Richard- 
son. Tex;  (214)  234-8750. 


PC  PageMaker.  Version  1  .Oa,  includes  a  run- 
time version  oi  Microsoft  Windows.  Version 
1 .04,  and  the  drivers  needed  to  work  with 
IBM's  new  MCGA  and  VGA  graphics  modes 
and  the  IBM  mouse.  Upgrades  are  $  1 0  for  reg- 
istered users.  Aldus  Corp.,  Seattle,  Wash.; 
(206)441-8666. 


PC  MAGAZINE 


52 


AUGUST  1987 


iterial 


Accounting  at  its  Best! 


Professional  Accounting  Systems 
FOR  pc-oos-::-  &  ms-oos-::- 

COMPARE  AND  SAVE 


ALL  THESE  FEATURES 

ONLY 

$99.50 

Shipping  &  Handling 


PARTIAL  LIST  OF  FEATURES: 


GENERAL  FEATURES 

Menu  dnven  with  2  help  references. 
Multi  company  and  report  generator. 
User  can  easily  install  in  minutes. 
Sample  data  files  included 
Complete  audit  trail. 

All  modules  can  post  to  multiple  profit  centers. 

Fully  integrated  with  single  source  entry. 

□ate  sensitive  user-defined  fiscal  calendar. 

User  defined  financial  reports. 

User  can  categorize  Accounts  Receivable,  Vendors. 

Payroll  &  Inventory  by  user  defined  type. 

User  can  design  checks,  invoices,  statements  and  W-2s. 

User  defined  chart  of  accounts,  account  numbers  and 

stock  numbers  up  to  15  alphanumerics. 

GENERAL  LEDGER 

Allows  for  multi-company  ledgers. 

Unlimited  multi-level  accounts  for  departmentalized 

reporting. 

Allows  daily  automatic  posting  to  appropriate  accounts. 

Allows  recurring  journal  entnes. 

User  can  process  transactions  two  periods  into  next 

year. 

Unlimited  number  of  accounts. 
Up  to  1 0  year  account  history. 
Allows  budgeting. 

ACCOUNTS  RECEIVABLE 

Open  invoice  and/ or  balance  forward. 

Allows  unapplied  payments  and  multi-company  accounts 

receivable. 

Handles  credit  limits,  collection  status  and  payment 
discounts. 

Handles  recurring  accounts  receivables. 
Supports  partial  payments  and  finance  charges. 
Allows  unapplied  credit  memos. 
Up  to  5  user-defined  aging  periods. 
Customized  text  on  user-designed  statements. 
Mailing  labels  and  reports  with  7  different  sorts. 

INVENTORY 

Supports  LIFO,  FIFO,  weighted  average  or  standard  cost. 
Supports  markup,  margin  or  list. 

Allows  up  to  4  places  to  right  of  decimal  for  units,  cost  & 
price. 

Supports  any  unit  of  measure. 
Supports  quantity  price  breaks. 


SALES  INVOICING 

Supports  service  or  product  oriented  businesses. 
User  defined  tax  tables,  including  multiple  sales  taxes. 
User  defined  sales  discount  tables. 
Prints  packing  slips. 
Prints  immediate  invoices  if  needed. 
Alerts  user  to  customer  exceeding  credit  limit, 
Sales  History  Reports. 
Customized  text  on  user-designed  invoices 
Automatic  updating  of  inventory  daily. 
Prints  sales  journals. 
Allows  return  credit  memos. 

Interfaces  with  General  Ledger,  Accounts  Receivable  & 
Inventory. 

ACCOUNTS  PAYABLE 

Can  post  to  200  general  ledger  expense  accounts  per 
invoice. 

Automatically  updates  inventory  and  general  ledger  daily. 

Automatically  prepares  payments. 

Supports  partial  payments  and  handwritten  checks. 

Supports  prepaid  expenses  and  future  liabilities. 

Processes  credit  and  debit  memos. 

Computes  discounts  and  records  discounts  taken. 

PAYROLL 

Generates  automatic  payroll. 

Automatically  posts  to  General  Ledger  and  Accounts 

Payable. 

Provides  up  to  1 5  user-defined  rates. 
Allows  post  facto  payroll. 

Allows  distribution  of  payroll  expenses  to  user-defined 
departments. 

Benefits  and  deductions  are  calculated  on  fixed 
amounts,  hourly  amounts,  percentage  of  gross  or 
vanable. 

Allows  additions  to  gross  which  may  be  taxable, 

nontaxable,  or  partially  taxed. 

Handles  sick  leave  and  vacations. 

Handles  401 K  &  cafeteria. 

All  tax  tables  easily  updated  by  the  user. 

Handles  payroll  draws,  per  diem  pay,  contract  and  piece 

work,  hourly  and  salary. 

Handles  tip  accounting. 

Prints  941  As  and  W-2s. 

HARDWARE  REQUIREMENTS 

IBM  PC-"-  or  compatible. 

HARD  DISK  REQUIRED. 


VALUE  —  Benefit  for  benefit, 
feature  for  feature,  dollar  for  dollar, 
unequalled  in  tfie  industry, 

HONESTY  —  We  DO  perform  all 
tfiese  features. 

INTEGRITY  —  comprefiensive 
audit  trails. 

POWERFUL  —  fiandles  multi- 
company  and/or  multi-departments. 

FLEXIBILITY  -  Gives  you  tfie 
most  flexibility  available. 

PERFORMANCE  —  field  tested 
and  proven  over  4V2  years. 
Bulletproof! 

EXPANDABLE  —  expandable  to 
multi-user  with  data  files  automatically 
transportable.  NO  DEADEND  FOR 

GROWTH. 

SECURITY  —  2  password  levels 
for  eacfi  module. 

SUPPORT  —  excellent  company 
support  available. 


Our  guarantee  is  your  assurance  of  quality! 


UNCONDITIONAL  30  DAY 
MONEY  BACK  GUARANTEE 

We  guarantee  tfie  software  to  perform 
all  of  the  features  listed  or  money  will 
be  returned  within  30  days. 
Restocking  fee  applicable. 


GUARANTEE  applicable  on  all  products  bought 
directly  from  COUGAR  MOUNTAIN  SOFTWARE. 

SITE  LICENSES  AVAILABLE. 

-"-MS-DOS  Microsoft 
PC-OOS  IBM 


1 COUGAR 1 
MOUNTRINi 


S-O-F.T.W.A.R.E.. 

2609  Kootenai,  Box  6886,  Boise,  10  83707.  308-344-2540 


"There  was  hardly  any  contest  for  the 
Best  Buy  of  ttie  Year  in  application  soft- 
ware ACT  1  must  be  ludged  against 
others  costing  more  than  ten  times  the 
price " 

Mr.  Stan  Vait 

Editor  &  Publisher 

Computer  Shopper  Magazine 

"We  have  tried  DAC  and  TAS  They 
now  collect  dust  on  our  shelves  because 
they  do  not  compare  to  ACT  1 ." 

Mr.  Tom  Atkinson 

President 

York  X-Ray.  Inc. 

"We  have  used  both  BPI  and  Peachtree. 
Your  ACT  1  and  ACT  2  outperform  both  of 
them " 

Mr.  Patrick  Benjamin 

Seniles  Business  Center 


To  order  CALL 

(800)  344-2540 

8:00  -  5:00  MST 
Monday  -  Friday 


Cougar  Mountain  Software 

P.O.  Box  B88B 
Boise,  Idaho  83707 

Please  rush  me  one 
S99.50  plu5$11.50S&H 

Total  S111.00 

Idaho  residents  add  S°/o  sales  tax 
Shipping  S.  Handling  Outside  USA  520.00 

□  Check  □  Money  Order 

□  MasterCard  □  VISA 

□  AMEX  ($1 .50  extra) 

Account  #  


Expires - 
Name_ 


Company  

St.  Address. 

City  

State  

Phone  


.Zip. 


Hard  disk  computer  brand . 


Signature . 
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ICOMMUNIQUEi 


edited  by  Bill  Howard  j 


The  wortis  '  Imponunl  Srw\  Relnisc' '  on  ihf  tiulsiilr  <yf  an  en\  eli>pe  <;/«  im  make  fdi- 
f('^,^  \a  ujt  ami  lake  nniU  e.  esfwt  iallv  when  t  nnibtnett  with  a  pomtmii  fini^cr.  This  Uihet 
Inm  KoIihI  Rrseuri  h  o/Clenvirw.  Ill  .  is  as  we  rei  eiveJ  it . 


Comdex  Trivia  from  Atlanta 


Highlights  of  Spring  Comdex. 
,  the  industry's  second  biggest 
f-iStov,'  (after  Fall  Comdex),  held 
June  I  ihrout-'h  4  in  Atlanta: 
Bizarre  move  no.  I 
Moving  the  date  from  April 
to  June,  when  Dixie  goes  hot 
and  humid.  Was  it  an  attempt  to 
administer  the  coup  de  grace  to 
the  all-bui-deceased  National 
Computer  Conference  by  hold- 
ing it  the  same  month .' 
Bizarre  move  no.  2 
Holding  Comdex  the  same 
week  as  the  Consumer  I- leclron- 
ics  Show  in  Chicago.  There's 
enough  overlap  among  exhibi- 
tors, writers,  and  showgoers  to 
frost  the  ones  who  wanted  to  be 
in  both  places. 
Best  parties 

Alabama  (Intelligent  Sys- 
tems). Great  music,  and  further 
proof  that  g(Mxl  ol'e  boys  can't 
dance  on  stage. 
Four  Tops  (NEC) 
Jam  session  [PC  Magazine). 
The  industry's  brightest  lights 
know  their  music,  too. 

Beach  Boys  (DCA).  Fun. 
fun,  fun. 

Toshiba  Toshibar.  Shrimp, 
shrimp,  shrimp. 
Best  f^iveaways 
I.  Cash  grab.  Distribution 
Plus.  The  Frederick.  Md..  dis- 
tributor put  S I  O.IMK)  in  bills  and 


a  blower  in  a  glass  biNith  and  let 
contestants  grab  as  much  as  they 
could  in  10  seconds. 

2.  Silt.  fcp/Hi  CDs.  Num- 
ber Nine  Computer  Corp.. 
Cambridge.  .Mass. 

Sad  slogans  from  compa- 
nies that  should  know  better 

■■  The  new  Microsoft  Mouse: 
It's  poinlmg  the  way  to  the  fu- 
ture .  .  .  with  twice  the  resolu- 
tion of  other  mice." 

— Microsoft.  Its  mouse  re- 
solves 2(K)  dots  per  inch,  but  so 
do  most  all  other  mice. 

"Eliminate  a  glaring  prob- 
lem." 

— Polaroid  glare  shields 

Great  software  we  saw 
unveiled 

I. 

2. 

3. 

Famous  nonexhibitors 

(helping  to  explain 
1.2.  and.i  above) 

1 .  Microsoft 

2.  Lotus 
Borland 

4.  MicroPro 

-S.  Compaq 

ft.  Tandy 

Best  prediction 

M  a  panel  on  the  386.  ana- 
lyst Will  Zachman  said  UNIX 
w  ith  DOS  as  a  sub-task  could  be 
a  hot  operating  system. 


Classified  Intelligence 


Caroline's  Altos  Sales  & 
Massage  Parlor:  Free  two 
hour  consultation  with  each 
purchase  of  an  .Mtos  486. 
Limit  one  customer  per  con- 
sultation.  Box  xxx.  Alto- 
gether. Box  xxxx.  Sioux 
City.  la.  .SI  KM 

— Altogether  (Altos  user 
piiblicaiitm).  April  I9H7 

\K'  board  stuffer.  Must  be 
under  .'S  ft.  in  height.  Re- 
sume only:  Salem  Technical 
Services  .  .  . 

— Houston  Chronicle. 
May  24.  I9H7 

Quicksilver  &  dBXL.  the 
fastest  dBASF  111  +  compil- 
er &  su|x;r  clone  from  Word- 


tech  teaturing  network  win- 
dow &  extended  language. 
Tel  xxx-xxxx  fordenwn. 

— The  Straits  Times. 
Singapore.  May  19.  I9H7 

Lotus  1 23  Spread  sheet  audi- 
tor 123.  and  report  writer 
123.  Hardly  used,  xxx-xxxx 
—  Kansas  City  Times. 
April  30.  I9S7 

Why  buy  an  IBM  XT  clown'.' 
When  you  can  buy  a  Brand 
Name  | Sanyo]  Computer  at 
same  price.  .MBC-I(i  WOK 
RAM  DRIVE  TURBO 
4.77/8MhzDos3.2  ....$999 
— Computers  Plus  ad. 
The  Calgary  Herald.  Mav 
15.  I9H7 


'  Muyhe  we  should  tell  the  infiK-enter  they  haven't  licked  the  static  prMem  yet. ' 


Heard  or  seen  anylhinfi  offbeat,  unusual,  or  just  plain  dumb  about  the  computer  Indus- 
try  '  Send  war  offerings  toCommuniquis .  K"  Mujia/inc.  One  Park  Avenue.  New  York. 
NY  IWI6.  or  MCI  Mad  lf7V.WI  Contributors  rei  eive  $50  and  a  ("C"  Maga/mc  T 
shirt.  In  case  i*f  duplicate  entries,  the  earliest  postmark  prevails.  Sorry,  but  entries 
can' I  be  acknowlediied .  Please  include  the  name  and  issue  date  of  any  newspaper! 
mattazine  clippings .  And  please,  don't  send  classified  luls  for  sloppy  drives,  leather 
qualitv printers,  or  cereal  interfaces. 

Winners  this  issue:  Craii;  Stark  fnews  release).  Lois  Kmkler  (massaitc parlor). 
Salh  WhitenerihiHird  stutter).  Sum  Kok  Menu  {compile  demon).  Michael  Hellino  t  I2J 
hardly  used).  Dim  Hobsbawn  t\T  i  lown  t 
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It's  time  you  got  on  the  Freeway  ! 


The  best 
commuttkatioii  sohwaie. 


rsion  2.6 


Ha  in  Hemi 


Dial  froni  phonebook 
Ie*cli  autopilot 
Hanual  dial 
Suitch  to  teminal 
Uiit  (at  a  call 
Other  c<MMi4s 


Basic  settiiKis  I 


Msanced  settings 
He  p 
Qu.t 


Nane 

Phone  Nunber 


Iebe>;a,  KORTEK 


KORTEK  Bboara 
1  (415)  327-4589 

2488 

8  data  •  1  stop  bits 

No  parity 

Call 


You  don't  have  to  get  stuck  in  the  potholes 
of  computer  communications. 

You  don't  have  to  put  up  with  the  crooked  lanes 
of  obsolete  communication  software. 


I 


Not  when  you  can  get  on  the  Freeway ! 


The  most  powerful 

Just  because  Freeway  is  easy  to  use,  doesn't  mean  it's  weak.  Freeway  is  communication 

software  by  and  for  the  power  user. 


Automation:  You  shouldn't  waste  your  time  with  simple  chores.  So  Freeway  automates 
your  communication.  It  stores  over  20  settings  for  each  host  you  call  in  its  Phonebook.  If  a 
number  is  busy,  Freeway  will  redial  until  you  get  through.  And,  in  addition  to  the 
Autopilot,  Freeway  includes  a  powerful  script  facility,  with  access  to  all  Freeway's  features. 
For  instance,  a  script  can  wait  until  2  a.m.,  call  a  BBS,  check  for  mail,  and  download  any 

new  files,  leaving  you  an  exact  transcript. 

Control:  Freeway  gives  you  far  more  detailed  control  than  just  the  usual  baud  rate  and  parity.  You  have  seven  filters  for  incoming 
and  outgoing  text.  You  can  specify  the  characters  used  for  flow  control,  and  the  length  of  a  Break.  In  all,  you  have  control  of  over 
50  settings,  most  of  which  can  be  different  for  each  phone  number. 

And  remember,  just  because  Freeway  is  powerful,  doesn't  mean  it's  difficult.  The  advanced  features  are  as  accessible  as  the 
basics,  via  fast  menus  with  keyboard  shortcuts. 


is  the  best  comm 


The  easiest  to  use 

Take  Freeway's  simple  menus  and  clear 
displays.  Add  the  arrow  keys  and  the  Escape 
and  Enter  keys.  The  result  is  powerful  but 
straightforward  communication  —  at  your 
fingertips. 

® Phonebooks:  Freeway  lets  you  store  the 
phone  numbers  (and  other  settings)  for 
up  to  100  computer  systems.  You  just  use 
the  arrow  keys  to  pick  the  number  you  want, 
hit  Enter,  and  leave  the  dialing  to  us. 

©Autopilot  Computer  communication  is 
more  than  just  placing  a  call.  You  have  to 
log  on  to  the  other  computer,  and  often 
type  introductory  commands.  Freeway 
provides  an  "autopilot"  to  relieve  you  of  this 
chore.  You  simply  go  through  these 
preliminaries  once,  with  the  autopilot  noting 
your  every  move.  Then,  when  you  next  call, 
the  autopilot  will  do  the  work  for  you. 

©Setting  Up:  Setting  up  Freeway  is  a  piece 
of  cake!  The  parameters  you  need  — 
baud  rate,  parity,  and  even  the  number 
to  call  —  are  gathered  in  simple  menus.  To  set 
them,  you  just  zip  through  with  arrows  and 
Enter,  and  then  save  them  in  the  Phonebook. 
Later,  changing  one  or  all  of  them  is  just  as  easy! 


®  ©  ©  ® 


by  Henry  Tebelu. ,  KORIEK 


Tep«in< 1  Type 
Baud  Rcte 
Data  Fcrnat 
Parity 

Call/Hcst  node 


KORTEK  Bboard 
i  (415)  327-4589 

ANSI-VI188 
2488 

8  data  *  1  stop  bits 
No  parity 


Ucxnced  setting: 
Help  — 
Quit 


ID:EE:3E 


Port:  com 


1.(1 :  88:88:88 


Connecliid:  Ho 


®On-Line  Help:  Even  though  Freeway  is 
very  easy  to  use,  we  all  need  a  hint  now 
and  then.  Every  line  of  every  menu  has 
on-line  help  at  the  touch  of  a  key. 


BRKaTBK  « 
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Over  30,000  satisfied  users 

of  previous  version  (KX-COM) 

Crosstalk®  Elmulation:  At  the  touch  of  a  function  key,  you  can  switch  from  the  menu 
interface  to  a  command  line  interface.  Crosstalk*  users  will  feel  right  at  home,  and 
everyone  can  use  whichever  interface  suits  them  best. 

Terminal  Emulation  and  File  TVansfer  We  haven't  forgotten  the  basics.  Freeway  emulates 
ANSI  VT-100,  VT52,  and  TTY.  It  offers  seven  file  transfer  protocols,  including  the  new 
ultra-fast,  ultra-reliable  Freeway  protocol.  Why  a  new  protocol?  Because  it  is  better  —  it 
sets  many  p>arameters  automatically,  adapts  packet  sizes  to  line  conditions,  and,  in  short 
gets  files  through  the  first  time. 


Gory  details:  TTY,  VTIOO,  VT52  emulation.  75-115.2k  baud.  ASCII,  Kermit,  Xmodem, 
Ymodem,  Ymodem  batch,  Compuserve-B,  and  Freeway  protocols  supported.  Phonebooks 
store  over  20  parameters  for  each  host,  including  phone  number,  baud  rate,  LF  filter,  bit  8 
filter,  fold  to  uppercase,  null  line  and  tab  expansions,  flow  control  characters,  and 
intercharacter  and  interline  delays.  Privacy  passwords  protect  phonebooks.  Global 
parameters  separated  from  host-dependent  parameters.  Script  facility,  with  full  power  of 
Freeway.  Includes  conditional  branches,  subroutines,  and  string  and  numeric  variables. 
Elapsed  session  time  available  as  a  script  variable.  Autopilot  replays  logon  sequence.  Big 
digital  clock.  Can  beep,  call  a  host,  or  run  a  script  at  specified  times.  Session  time  Umit 
warning.  Emulation  of  Crosstalk®  interlace;  lots  of  extra  commands.  Copy,  erase,  rename 
files.  Built-in  page  and  Une  editors.  Configurable  for  most  modems,  including  non-Hayes. 
Auto-redial;  programmable  number  of  and  delay  between  tries.  Parallel  command  and 
menu  interfaces.  On-line  help  for  each  menu  line.  Cleans  windows.  Cooks  omelettes. 


nication  software. 


It  seems  unbelievable  to  get  such  a  complete  commuiucations  software 
package  for  only  $24.95.  But  if  s  true!  With  its  many  powerful  features, 
Freeway  handles  all  your  communications  applications  with  ease.  It 
has  full  terminal  emulation,  full  file  transfer  capabilities,  baud  rates  up 
to  115200,  and  many  other  features,  and  it  uses  all  the  easy  Freeway 
interfaces  with  pop-up  menus.  Freeway  is  a  powerful  tool,  and  it  is 
only  $24.95!  (non-copy  protected) 


$24.95 

ONLY! 

Introductory  price 


FRBVUtth  Advanced 


Freeway  Advanced  has  of  course  all  the  power  and  simpUcity  of 
Freeway  with  more  features  there  when  you  need  them: 

•  Crosstalk  emulation  and  a  powerful  script  language  jammed  with 
features  Crosstalk®  doesn't  have.  A  BBoard  script  is  supplied  free  as 
an  application  (callers  can  change  drives,  directories,  and  upload  and 
download  files  using  any  protocol). 

•  More  communication  parameters;  filters,  flow  control,  delays.  Pass- 
words protect  phonebooks  and  unattended  mode,  (non-copy  protected) 


$  89.95 

ONLY! 

Introductory  price 


System  Requirements:  IBM  PC,  XT,  AT,  or  PS/2  or  100%  compatible. 


Order  now!  Call  toll-free 
1-800/327-0310 

Or,  send  a  check  or  major  credit  card  number,  including  $5  for 
postage  and  handUng,  CA  residents  add  7%  sales  tax 

Crosstalk*  is  a  registered  trademark  oi  Digital  Communication  Associates  Inc. 
Kortek  Inc.  has  no  affiliation  with  and  no  relabonship  with  Digital  Communication  Associates  Inc. 

Artag,  Lincoln  Qiaphies  &  JDLH 
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KORTEK INC 

505  Hamilton  Avenue 
F^lo  Alto,  California  94301 
^(415)327-4555 
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ilBASE  Users: 

DON'T  CHANGE  A  THING! 

tfoes  it  all.  ^ 


Ask  The  Reviewers .  -  ■        ,,,,nm^^^^^^  • 

progra'"  •  ■  ^  « 

r/ie  answer  is  clem  ru         ^  ^^^^^^  dBAbb  ^  ^ 


WHATFoxBaSE+ 
CAN  DO  FOR  YOO 

m  YOU  DON'T  CHANGE  YOUR 
PROGRAMS.  FoxBASE+  runs 
your  dBASE  III  PLUS  appli- 
cations more  than  6  times  faster 
without  changing  one  line. 

m  Forget  about  conversion  woes. 
You  don't  have  to  do  a  thing  to 
your  databases  or  other  dBASE 
files  to  use  FoxBASE  + . 

■  You  don't  have  to  bend  over 
backward  to  use  FoxBASE  + . 


It's  used  in  exactly  the  same, 
familiar,  user-friendly  way  you 
use  dBASE  III  PLUS.  As  a 
dBASE  user  you  already 
know  how  to  use  FoxBASE  -i- . 
FoxBASE  +  lets  you  keep 
using  the  best  parts  of  dBASE 
III  PLUS.  It's  a  fully  inter- 
active compiler  so  you  can 
still  use  great  features  like 
EDIT,  BROWSE,  etc. 
FoxBASE  +  doesn't  make  you 
spend  hours  compiling  and 
linking  your  programs  like 
some  "speed-up"  products. 


■  FoxBASE  +  runs  your  com- 
piled programs  twice  as  fast 
as  Clipper  and  3  times  faster 
than  Quicksilver. 

■  Best  of  all,  Single-user 
MS-DOS  FoxBASE -I-  costs 
just  $395  and  Multi-user 
FoxBASE -I-  $595  with  a 
money-back  guarantee. 
Royalty-free  runtime  also 
available. 

If  you  like  dBASE  III  PLUS, 
YOU'LL  LOVE  FoxBASE  +  !! 
So  call  (419)  874-0162  now  for 
the  details.  After  all  .  ,  . 

Nothing  Runs  Like  a  Fox. 


FoxBASE  +  Is  a  trademark  of  Fox  Software.  dBASE 
III  PLUS  Is  a  trademark  of  Ashton  Tate.  Clipper  Is  a 
trademark  of  Nantucket.  Quicksilver  Is  a  trademark 
of  WordTecti  Systems  Inc.  MS  Is  a  registered 
trademark  of  Microsoft  Corporation. 


CIRCLE  114  ON  READER  SERVICE  CARD 


Fox  Software 

27493  Holiday  Lane.  Perrysburg,  OH  43551 
(419)  874-0162  Telex  6503040827 


■  FROM  THE  EDITOR'S  SCREEN  ■  BILLMACHRONE 


Thinking  about 

THE  PS/2 


Despite  all  the  hoopla,  IBM  isn't  blowing  anything  past  our  readers.  A  survey  of  our 
readership  shows  that  you' re  an  opinionated  lot,  especially  about  the  PSI2s. 


The  results  arc  in.  And  they're  sur- 
prising. Wc  took  u  survey  in  mid- 
April  on  the  PC  Magazine  Interac- 
tive Reader  Service.  Readers  who  call  in  to 
download  programs  from  PC-IRS  have  the 
opportunity  to  voice  their  opinions  on  a 
wide  variety  of  topics.  We  always  have  a 
survey  or  two  running. 

This  one  was  special,  because  it  was  the 
first  chance  for  you  to  express  what  you 
really  thought  of  the  new  IBM  machines. 
In  5  business  days.  834  of  you  shared  your 
perceptions  with  us.  Of  course,  many  of 
you  are  still  evaluating  the  machines,  and 
your  perceptions  may  change.  So  we'll 
have  run  this  survey  again  by  the  time  you 
read  this  (we  wouldn't  want  you  to  stuff 
the  ballot  box.  after  all).  PC  Labs  has  giv- 
en the  machines  a  thorough  going-over, 
we've  published  the  results,  and  you've 
had  time  to  look  at  the  machines  in  more 
detail.  But  Hrst  reactions  are  lasting  ones 
and  that  is  what  this  survey  is  about. 

The  first  question  we  asked  was.  "In 
what  way  have  the  IBM  announcements 
affected  your  corporate  buying  plans?" 
Twenty-nine  percent  of  you  said  that  you 
were  holding  off  on  buying  until  you  fig- 
ured out  the  implications,  while  6  percent 
had  already  decided  to  buy  the  new  PS/2 
series.  Twenty-five  percent  were  evaluat- 
ing IBM  as  well  as  other  vendors,  and  an- 
other 25  percent  found  that  the  price/per- 
formance ratio  of  compatibles  was  better. 
The  final  15  percent  gave  other  answers. 
Some  of  the  resp<inses: 

'  'Our  primary  consideration  is  portabil- 
ity; Compaq  wins." 
"I  work  for  IBM." 

P 


"We're  covered  under  the  govern- 
ment's Zenith  Z-248  contract." 

"Without  OS/2,  it's  no  big  deal." 

'"We  arc  a  little  slow  at  the  top.  but  I'm 
pushing  to  buy." 

We  then  asked.  "Which  of  the  new  sys- 
tems interests  you  the  most?"  We  limited 
the  selection  to  the  three  machines  current- 
ly available.  While  I  continue  to  predict 
that  the  Mcxiel  50  will  be  the  volume  lead- 
er, the  technical  bent  of  PC  Magazine's 
readers  caused  41  percent  of  the  respon- 
dents to  choose  the  Mtxlel  60.  The  Model 
50  followed  with  30  percent,  and  you 
proved  your  intelligence  by  relegating  the 
Model  30  to  only  7  percent.  Interestingly. 
22  percent  said.  "None  of  the  above. ' ' 

Three  questions  dealt  with  integration. 
With  more  than  8  million  PCs  already  in 
the  workplace,  new  disk  drives,  video,  and 
bus  architecture  face  obvious  roadblocks. 
For  example.  31  percent  of  the  respon- 
dents said  that  3 '/2-inch  disks  "will  be  a 
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major  obstacle  and  we  don't  want  to  deal 
with  it."  Another  41  percent  opined  that, 
while  there  would  be  problems,  they 
would  integrate  anyway.  A  breezy  28  per- 
cent said,  "We  don't  think  it  will  be  any 
problem  and  we're  ready  to  begin. ' ' 

On  the  video  side,  1 1  percent  said  that 
the  new  standard  would  be  a  major  benefit, 
and  26  percent  said  that,  while  it  would  be 
a  benefit,  it  would  not  be  a  major  one.  The 
largest  group,  44  percent,  declared  that  the 
new  standard  makes  no  difference.  Fifteen 
percent  said  it  was  a  detriment,  but  not  a 
major  one.  and  4  percent  .said  it  was  a  ma- 
jor detriment. 

IVllCRO  CHANNEL  MATTERS    In  the 

same  vein.  10  percent  felt  that  the  new  Mi- 
cro Channel  Architecture  was  a  major  ben- 
efit, and  22  percent  said  it  was  benetlcial 
but  not  in  a  major  way.  Forty  percent  said 
it  made  no  difference,  a  strong  testimony 
to  their  belief  in  the  aftermarkct.  Sixteen 
percent  thought  it  was  somewhat  detri- 
mental, and  12  percent  said  that  it  would 
be  a  major  detriment. 

The  next  logical  question  was.  "What 
actions  w  ill  you  take  to  upgrade  your  in- 
stalled ba.se?"  A  significant  13  percent 
said  they  would  add  3'/;-inch  disk  drives. 
Only  2  percent  said  they  would  upgrade  to 
analog  video  boards  and  monitors.  The 
number  who  said  they  would  upgrade  to 
DOS  3.3  was  surprisingly  low.  at  18  per- 
cent. And  a  stolid  50  percent  said.  "We 
don't  intend  to  upgrade.  "  A  final  17  per- 
cent answered  "other"  and  gave  explana- 
tions. They  ranged  from  an  ebullient 
"VGA  is  the  way  to  go!"  to  a  testy  "We 
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SPEED  UP  YOUR  COMPUTER! 


V  1 1,  w  p  o  I  N  r  s 


EDITOR'S  SCREEN 


SAVE  &  LOAD  123  FILES  IN  1/2  THE  TIME. 


Increase  the  speed  ol  your  programs  by  as 
much  as  2-5  times.  FLASH  will  make  programs 
that  go  to  disk  operate  taster!  FLASH  will  make 
word  processors,  accounting  programs,  data- 
Ijase  programs,  &  spreadsheets  operate  at  lop 
speeds'  FLASH  is  the  fastest  &  most  versatile 
program  of  its  kind  At  right  is  a  list  ol  compar- 
ison of  FLASH  to  Lightning  features 

FREE  OFFER: 

FLASH  RAM-DISK  &  FLASH  KEYS 

When  you  buy  FLASH  you  get  our  new  prod- 
ucts FLASH  RAM-DISK  &  FLASH  KEYSUee 
FLASH  RAM-DISK  uses  memory  only  when 
needed  and  trees  up  the  memory  when  the 
RAM-DISK  tiles  are  deleted.  FLASH  KEYS 
speeds  up  your  cursor  for  scrolling  &  editing. 
These  programs  normally  sell  for  S29  95  each 


FEATURES  F  L 

Speeds  up  disk  access  +  + 

Can  utilize  above  board  type  memory  +  + 

Can  utilize  AT  EXTENDED  memory  + 

Can  utilize  up  to  3  Megat)ytes  ol  RAM  + 

Can  butler  up  to  26  device  drivers  + 

Optional  Track  Read  &  Write  (Speeds  123)  ^ 

Glue  flies  into  butter  » 

I  No  learning  curve  everytime  system  boots  f 

'  Over  30  commands  < 

Less  than  S70  + 

Printer  Spooler  Interface  + 
RAM  DISK  Interlacp 

FLASH  tnatclies  or  out  performs  LICtfTNING 
GUARANTEED! 


Reg.  price  J39^ 

Limited  time  $69.95 


BACK-TO-DOS  $49.95  NEW! 


Back-To-Dos  allows  you  to  interrupt  the  program  you  are  working  on.  go  to  DOS,  do  ANY  DOS 
command  or  run  ANY  other  program  regardless  of  size,  then  return  back  to  your  original  program 
exactly  where  you  left  off  screen  and  all! 


'  Imagine  DOS  at  your  finger  tips 
Imagine  ONLY  15K  ol  RAiyi  needed  for  this 
Imagine  —Being  in  word  processing 

-Going  to  DOS 

—Formatting  a  disk 

-Going  back  to  word  processing 

—Saving  your  file 


•  Imagine  -Being  in  a  spreadsheet 

-Going  to  DOS 

—Running  your  database  program 
—Returning  back  to  spreadsheet 

•  Works  when  screen  in  graphics  mode  too 


OB' 


SPOOL-MASTER  5.0  $49.95  NEW! 


SPEED  UP  YOUR  PRINTER 

•  No  more  waiting  for  your  printer 

'  •  Automatically  allocates  RAM  when  printing 

•  Automatically  frees  up  RAM  when  done 

printing 

•  True  RAM  spooler 

•  Allows  multiple  copies 

•  Status  shows  how  many  pages  left  and 

how  much  time  left  printing 


•  Handles  single  sheet  forms 

•  Can  be  un-lnstalled  at  ANY  time 

•  Finally  a  RAM  spooler  that  doesn't  use 

ANY  RAM  when  it  is  not  printing 

•  Many  keyboard  commands  to  control 

spooler 

When  used  In  conjunction  with  FLASH 


SUPER-ED  3.15  $49.95  NEW! 


THE  ULTIMATE  DBASE  PROGRAM  EDITOR 


•  Edit  Dbase  program  files  with  Wordstar  like 

commands 

•  Configurable  keystroke  commands 

•  Edit  2  files  at  once  &  copy  blocks  between 

them 

•  Extensive  search  S  replace  options 

•  Execute  any  DOS  command  from  within  the 

editor 


'  Keyboard  macros 

'  Print  parts  of  a  file 

'  Super  Fast  Full  screen  editing 

I  Shows  Num-lock  &  Key-caps  status 

'  Go  to  specific  line  number 

'  Merge  2  files  together 


peB' 


SPECIAL  PACKAGE  OFFER:  $150.00 

Gives  you  over  S280.00  worth  of  software! 


•  FLASH 

•  FLASH  RAM-DISK 


•  BACK-TO-DOS 

•  SUPER-ED  3.15 


•  FLASH  KEYS 

•  SPOOL-MASTER  5.0 


ORDER  LINE:  1-800  25-FLASH   INFO  LINE:  1-317  253-8088 

Add  S4  00  shipping  &  handling  (Overseas  add  815  00) 

Software  Master  6352  Guilford  Avenue  Indianapolis.  IN  46220   

Lighlntng  ts  a  trademark  of  PCSG      Word  Star  is  a  Ifademark  of  Micro  Pro  mil       123  is  a  trademark  ol  Lotus 


SOFTVWRE  MASURS 


don't  consider  the  new  systems  an  up- 
grade." Some  respoascs  show  clearly  that 
IBM  isn't  the  only  player:  "OS/2  with 
Windows  will  be  the  determining  fac- 
tor— we'll  sec."  Or.  "Our  upgrade  path 
will  follow  Compaq's  lead,  not  IBM's." 

CLOUDY  CRYSTAL  BALL  The  PS/2 
line  was  preceded  by  a  lot  of  rumor  and 
speculation.  Some  of  it  raised  expectations 
for  some  people,  while  it  loweiied  expecta- 
tions for  others.  In  fact,  14  percent  of  the 
respondents  said  the  systems  were  much 
less  than  they  had  expected.  Another  22 
percent  said  that  the  systems  were  less  than 
they  had  expected,  while  the  largest  group, 
43  percent,  held  that  the  systems  were 
about  what  they  had  anticipated.  Eighteen 
percent  said  the  systems  were  better  than 
they  had  hoped  for.  but  the  group  man- 
aged, overall,  to  contain  its  enthusiasm: 
only  3  percent  said  that  the  systems  were 
much  better  than  expected. 

We  rounded  out  the  survey  by  asking 
our  respondents  how  large  a  company  they 
worked  for.  Twenty-six  percent  have  few- 
er than  10  employees.  Twenty  percent 
have  from  10  to  100  employees,  while  14 
percent  fall  into  the  l(X)-to-500  bracket.  A 
whopping  40  percent  work  with  more  than 
500  employees. 

So  it  isn't  exactly  love  at  first  sight  for 
our  readers  and  the  PS/2  lineup.  But  there 
appears  to  be  a  grudging  acceptance  of  the 
new  ideas  and  standards.  Some  of  the  reac- 
tions are  surprising,  such  as  the  low  num- 
ber intending  to  upgrade  to  DOS  3.3.  This 
latest  version  of  DOS  has  more  to  offer 
than  the  last  several  revisions.  It  is  much 
less  buggy  than  the  initial  release  of  DOS 
3.2  (indeed,  many  users  reverted  to  3.1) 
and  it  is  noticeably  faster.  It  also  has  some 
handy  new  commands,  notably  Fastopen 
and  Append.  The  disk  caching  program 
comes  with  the  machine,  not  with  DOS, 
but  will  find  wide  application. 

Also,  we  may  all  be  underestimating 
the  speed  with  which  3'/>-inch  drives  move 
into  prominence.  Compatibles  will  soon 
appear  in  the  new  fonnat  and  3'/!-inch 
software  is  already  being  distributed.  Por- 
tables are  already  a  good  reason  to  buy 
3 '/2-inch  drives.  And  we  can  all  use  the  ad- 
ditional storage  in  a  superior  package. 

Other  than  that,  I  think  your  perceptions 
are  right  on  the  money.  M 
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dMSE  USER! 


STOP 

CODING 


(ANDCLIPPER/FOXBASE+) 


with 


QUICKCODE  PLUS"  QUICKREPORT 


Let's  face  it.  Coding  is  a  waste  of  time.  Why  sfiould  you  have  to 
worl<  hard  just  to  get  dBASE  to  do  what  you  want? 

You  shouldn't.  And  now  you  don't. 

Let  QUICKCODE  PLUS  do  it  /b/-you.  QUICKCODE  PLUS  is  a  com- 
plete application  generator  which  automatically  writes  your 
dBASE  programs.  Design  any  kind  of  screen  using  the  built-in 
Form  Editor  Then,  use  lightning-fast  1-2-3™  style  commands 
to  tell  QUICKCODE  PLUS  all  about  your  application  (files,  fields, 
computations,  menus,  etc.). 

After  that,  just  sit  back  and  watch  as  QUICKCODE  PLUS 
produces  some  of  the  best  dBASE  programs  you've  ever  seen. 
[\/lodular,  standardized,  highly  commented  code  which  you  can 
easily  modify. 

And  we're  not  talking  about  limited  "skeleton"  programs  which 
you  could  easily  write  yourself.  These  programs  are  compara- 
ble to  those  written  by  a  dBASE  expert. 

Can  you  imagine  how  much  easier  your  work  would  be  if  you 
had  QUICKCODE  PLUS?  Order  it  now  and  STOP  wasting  time! 
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QUICKCODE  PLUS  features: 

Forms:  Maximum  size  =  11  pages:  maximum  number  of  fields  =  512. 

Data  Types:  Cfiaracter.  Money.  Date.  Integer.  Numenc.  Telephone.  See  Sec. 
Logical.  Memo 

Field  Types:  Protected  or  Non-Protected.  DBF  or  Memory.  Display  or  l^on- 
Display.  User  Defined 

Validation  Types:  Range.  List.  File,  and  any  formula  allowed  in  dBASE 

Computations: Anytfiing  allowed  in  dBASE;  performed  on  screen  as  you 
enter  or  change  data:  full  support  for  Clipper  functions 

Supplied  Programs:  General  purpose  LOOKUP  and  UPDATE  programs 
included  as  dBASE  source  code  Use  them  in  any  application 

Linlced  Files:  Link  up  to  5  databases  together  on  one  form  using  relations. 

Menu  Generator:  dBASE  programs  or  high-speed  QUICK  MENUS 

Advanced  Form  Editor  Specifically  designed  for  building  database  forms 

Printer:  Use  BOID.  mtCS.  etc. 

Customization:  Many  features 

Requtres  dBASE  III  PLUS  and  384K  RAM 


Not  getting  enough  mileage  out  of  your  dBASE  reports?  Is  RE- 
POFfT  FORM  too  weak  and  programming  it  yourself  too  slow? 

Then  it's  time  to  switch  to  something  a  lot  stronger . . .  QUICK- 
REPORT. 

QUICKREPORT  is  the  dBASE  report  writer  you've  always  wanted. 
The  one  which  lets  you  design  reports  in  seconds  simply  by 
drawing  them  on  the  screen  without  any  programming. 

No  longer  are  you  limited  to  one  line  per  record.  Put  text  and 
data  anywhere  you  like  (including  computed  fields,  totals,  aver- 
ages, etc.) 

No  longer  are  you  limited  to  one  database  per  report.  With  QUICK- 
REPORT  you  can  link  together  up  to  6  databases  and  use  such 
powerful  features  as  file  chaining  and  transaction  processing. 

You  can  also  sort,  group,  and  total  data  on  up  to  16  fields,  with 
unique  headers/footers  for  each  page  and  each  break  group.  And 
use  printer  features  like  BOLD  and  ITALICS. 

QUICKREPOFn"  gives  you  plenty  of  power.  But  its  user  interface 
is  so  friendly  that  PC  Magazine  called  it  'felegant."  So  while  you're 
using  all  that  power,  you  can  take  it  easy. 

And  isn't  that  what  computers  are  for? 

NEW!  Free,  Unlimited  Use  Runtitne  License 


What  the  Critics  Say: 

"Ouickreport  is  elegant." 

PC  IVIagazine 

"Ouickreport  from  Fox  &  Geller  is  a  top-notch  report  generator 
ttiat's  easy  to  learn  and  operate .  .  .  a  furlong  ahead  of 

PCWorid 


fox  &  Geller 

604  Market  Street 
Elmwood  Park,  NJ  07407 
FOX&GELLER  (201)  794-8883 Telex:  311256 


OUICKCODE  PLUS  and  QUICKREPORT  a/e  trademarks  ol  Fox  &  Gellei.  dBAS(  III  PLUS  is  a 
trademark  of  Ashton  Tate  1  2  3  is  a  registered  trademark  of  Lotus  Oevelopmeni  Corp 
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Cl 


Order  Status, 
Tectinical  &  Other 
Info.  (602)  246-2222 


Call  for  programs 
not  listed 


TOLL- 


SPECIAL 

MICROSOFT  WORD 

$179 


wAREHOUS 


DATA 
PRODUCTS 


ORDER  LINE  1-800-421-3135 


FREE  SOFTWARE! 

Purchase  over  $100  and  re- 
ceive one  of  these  disks  abso- 
lutely FREE'  Purchases  over 
S250  get  two  free  disks,  over 
S400  get  three,  or  get  all  four 
disks  when  your  purchase  is 
over  S500!  1 )  MIXED  BAG  -  A 
great  assortment  of  utilities 
and  games  all  packed  on  one 
disk  2)  PC-WRITE  -  Try  this 
famous  feature  packed  word 
processor  It  s  a  winner'  3) 
FONT-SET  —  Lets  you  set 
popular  fonts  like  bold,  under- 
line, etc  on  most  late  model 
printers  from  Citizen,  Epson. 
NEC.  Okidata.  Panasonic. 
Star.  Toshiba,  etc  You  can 
even  use  your  printer  like  a 
typewriteri  4)  ABC-LIST  — 
Great  mailing  list  program' 
Sort  on  any  field,  do  qualified 
searches,  print  reports  and 
mailing  labels,  and  more' 


ACCOUNTING 

BPI  AP.  AR.  PR.  GA  $169  ea. 

Cyma  Call 

Dac  Easy  Accounting   39 

Dollars  &  Sense  94 

Managing  Your  Money  3  0...  108 
COMMUNICATION 
PROGRAMS 

Carbon  Copy  Plus    115 

Crosstalk  89 

Remote   89 

Smartcom  II   83 

DATA  BASE  MANAGERS 

Clipper  380 

Clout  2  Call 

Condor  III  310 

Knowledgeman  II  Call 

Powerbase  2.2  169 

Q&A  Call 

Quickcode  138 

Quicksilver  295 

Ouickreport  138 

Revelation  469 

R:  Base  System  V  425 

EDUCATIONAL 

Flight  Simulator   28 

Turbo  Tutor  II   25 

Typing  Tutor  III  Call 

GRAPHICS 

Chartmaster  Call 

Energraphics  2.01  294 

In-A-Vision  275 

Microsoft  Bus  Mouse  106 

Microsoft  Chan  164 

Microsoft  Senal  Mouse   119 

Newsroom   31 

OPTI  Mouse  W/DR  Halo  II  ... .  96 

Printshop   33 

Signmaster  Call 

INTEGRATED 

Ability    59 

Enable  355 

Smart  Software  Call 

No  Charge  lor  Master  Card  or  Visa 


LANGUAGES 

Lattice  C  Compiler  $242 

Microsoft  C  Compiler  249 

Microsoft  Fortran  4  0    255 

Microsoft  Macro  Assembler  ...  84 
Microsoft  Pascal  Compiler  . . .  166 

Microsoft  Quick  Basic  3  0  55 

Ryan  McFarlan  Fortran  305 

Ryan  McFarlan  Cobol   479 

Turbo  Basic  55 

Turbo  C  55 

Turbo  Pascal  w/8087  ♦  BCD  . .  55 

PROJECT  MANAGER 

Harvard  Total  Pro)ect  II  326 

Microsoft  Project  219 

Super  Protect  Plus  Gail 

Timeline  2  0    242 

SPREADSHEET 

Microsoft  Multiplan  108 

Spreadsheet  Auditor  3.0  82 

Supercalc  4   Call 

VP  Planner  49 

UTILITIES 

Copy  II  PC  19 

Copywrite  39 

Desqview  2  0  72 

Double  Dos   30 

Fastback  85 

Graph  in  the  Box  55 

Homebase   39 

Microsoft  Windows  55 

Norton  Utilities  3  1   48 

Prokey4.0  70 

Q  DOS  49 

Sidekick  (unprotected)  55 

Sideways  3  1   39 

WORD-PROCESSING 

Easy  Extra   88 

Microsoft  Word  179 

Multimate  Advantage  II  Call 

Volkswnter3   139 

Webster  Spellcheck  37 

Word  Perfect  195 

Wordstar  162 

Wordstar  Propac  233 

Wordstar  2000+   206 

-  HARDWARE  — 

ACCESSORIES 

Copy  II  PC  Board   75 

150  watt  power  supply  69 

Mini  Micro  Parallel 

Pnnt  Buffer  69 

Masterpiece  88 

Masterpiece  Plus  99 

BOARDS 

AST  Advantage  Premium  ....  Call 

AST  Premium  Sixpac  Call 

AST  Sixpac  (384K)  229 

Hercules  Color  Card   145 

Hercules  Graphics  •>  182 

Intel  Above  Boards  Call 

J  Laser  (Tall  Tree)   Call 

J  Ram  3  (Tall  Tree)   159 

J  Ram  3  AT  (Tall  Tree)   199 


COMPUTERS 


AZ  TURBO  XT 

IBM  Compatible  Computer. 
135  watt  power  supply. 
1  brand  name  floppy  disk. 
1  parallel  port.  1  serial  port. 
1  game  port.  PC  keyboard. 
640K  Ram.  8  expansion  slots, 
8088-2  processor  , .  .$51 9**" 


AZ  TURBO  AT 

IBM  AT  Compatible,  512K, 
6  &  8  MHZ.  keyboard, 
graphics  card.  220  watt 
power  supply.  MS/DOS  3  2 
GW  Basic  1260 


AST  286 
PREMIUM  COMPUTER 

512K,  expandable  to  2MB 
on  the  system  board,  RT 
enhanced  style  keyboard, 
parallel,  serial  and  clock, 
1  2  MB  floppy  disk  dnve, 
7  expansion  slots,  two  32 
bit  fastram  slots.  DOS  3  1 
&  Basic 

1  year  warranty   Call 


EGA  BOARDS 

GBI  Board  Call 

Paradise  Auto  Switch  480 

EGA  Card  290 

Quad  EGA  Plus  Call 

Vega  Deluxe  315 

EGA  MONITORS 

AMDEK  722    455 

Casper  EGA  Call 

NEC  Multisync  559 

HARD  DRIVES 

AZ  20  MB  Hard  Card  425 

AZ  30  MB  Hard  Card  Call 

Filecard  20  MB  499 

Maynard  20  MB  Hard  Card  . . ,  Call 

Plus  Hardcard  20MB   Call 

Seagate  20  MB  Int  w/cont  .  333 
Seagate  30  MB  Int  w/cont  . .  399 
Seagate  30  AT  Int   520 

KEYBOARDS 

Keytronics  5151   162 

Keytronics  5153    269 

RT  Style  Keyboard   89 


INCREDIBLE  VALUES 

Nationally  advertised  boards 
for  I BM  PC  and  most  compat- 
ibles at  give  away  pnces 
Keyboards  (similar 

to  5151)   $79 

Monochrome  Board  w/printer 

port  (similar  to  Hercules 

Graphics)  $79 

Expansion  Board 

0  to  576K  $42 

Multifunction  Board  w/game 

port  (similar  to  AST 

SIX  pack)   $79 

Four  Drive  Floppy 

Controller   $39 

Color  Card  w/o  printer 

port  $69 

Color  card  w/printer 

port  S79 


MODEMS 

Everex  300/1200    89 

Hayes  1200  CaN 

Hayes 1200B    CaH 

U  S  Robotics  Couner  2400  .  349 
US  Robotics  Passwd  1200..  180 

MONITORS 

AMDEK  410  Amber    157 

AMDEK  600    339 

Magnovox  Color  RGB  Call 

Princeton  Max  12   159 

Samsung  TTL  Amber  72 

Samsung  TTL  Green  70 

Samsung  Color  w/tilt/turn  . . .  Call 

PRINTERS 
CANON  LASER 
CITIZEN 

MSP- 10  249 

MSP-15  315 

MSP-20    285 

Premiere  35  Daisywheel   459 

EPSON  -  Call  on  all  models 

LASER  IMAGE  2000  Call 

NEC 

NEC  P5XLP   959 

NEC  P7  Parallel  619 

NEC  8850    1059 

NEC  P6  Parallel  439 

NECP960XL  1150 

NEC  Laser   CaN 

OKIDATA  -  Call  on  all  models 
PANASONIC 

1080-1   178 

1091-  1   234 

1092-  1   295 

1592    372 

KXP3151  368 

STAR  MICRONICS 

NP10   Call 

NB15  975 

NX10   168 

NX15   306 

TOSHIBA  -  Call  on  all  models 
RAM 

64K  150NS  (set  of  9)  16.50 

256K  150NS  (set  of  9)  33 

256K  120NS  (set  Of  9)  Call 


ale  subttcl  to  out  Jwru. 
itsloditee  Minimum  phi 
aie  subiecl  to  clwnge  O..' 
;annot  take  bach  any  of 


We  do  not  guarantee  compatibility 


TOLL-FREE  ORDER  LINE  1-800-421-3135 
WAREHOUSE  DATA  PRODUCTS 
2701  West  Glendale  Ave.  •  Phoenix,  AZ  85051 


Phone  Hours:  Monday.  Wednesday  S 
Thursday  7  am  9  pm.  Tuesday  S  Friday 
7  amS  pm:  Silurday  9  im-S  pm.  MST. 
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Everyone's  Asking  How  Can  We  Do  It? 

When  you  reduce  the  price  of  an  8-package  accounting  system  from 
J4,800  (or  $600  a  module)  to  $199  for  the  complete  set,  people  are  bound 
to  ask  questions.  Here  are  some  of  the  most  popular  ones  we're  hearing 
atPeachtree: 

Q.  How  can  we  afford  to  sell  Peachtree  Complete  at  such  a  low  price? 
A.  Wfe've  reduced  our  costs  without  reducing  product  features.  Peachtree 
Complete  has  been  repackaged  into  one  set  that  includes  more  thorough 
and  better  organized  user  instructions.  We've  also  streamlined  order 
processing  and  reduced  overhead.  It  is  Easter  and  easier  to  buy  our 
product. 

Peachtree  has  long  been  the  first  name  in  accounting  software,  so 
we've  had  time  to  completely  amortize  our  original  development  costs 
plus  make  over  100  major  additions. 
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These  enhancements  include 
multi-company  capability,  menu 
driven  installation  and  removal  of 
copy  protection.  Consequently, 
you're  getting  a  proven  product  at 
a  better  price 

Vl^  also  "unbundled '  support 
(so  you  only  pay  for  what  you 
need  when  calling  our  toll  free 
technical  support  hotline)  and  esta- 
blished a  network  of  local  dealers 
to  serve  as  Independent  Peachtree 
Support  Centers. 

Q.  What  does  Rsachtree  Complete 
include? 

A.  1.  Eight  Integrated  Software 
Modules: 

•General  Ledger  •Accounts Receivable  •Sales Invoicing  •toounlsRjyaWe 
•Inventory  Control  •Fixed Assets  •Job Cost  •Payroll 

2.  An  Installation  Guide  to  lead  you  step  by  step  through  our  simple 
installation  procedure 

3.  An  Accounting  Primer,  written  for  Peachtree  users  by  an  industry 
expert,  to  explain  accounting  concepts. 

4.  "Hitorials  on  each  module  with  sample  data  to  make  learning  easier. 

5.  A  complete  Reference  Library  with  detailed  instructions  in  plain 
English  on  all  software  functions. 

Q.  Is  Rsachtree  Complete  really  the  same  produa  that  used  to  sell  for 
$600  per  module? 

A.  Peachtree  Complete  is  basically  the  same  accounting  system  that  both 
Peachtree  and  IBM  sold  for  about  $5,000  but  with  substantial  improve- 
ments in  function  and  presentation. 

With  more  than  150.000  users  to  its  credit,  Rachtree  Complete 
has  been  the  PC  Vforld  Qass  Winner  in  its  category  for  two  of  the  last 
three  years. 

Q.  What's  the  difSerence  between  Peachtree  Complete  and  the  $69.95 
systems? 

A.  Reachtree's  system  is  called  Complete  because  it  contains  the  eight 
most  needed  accounting  packages  (including  pay  roll)  and  all  rdsrence 
materials  for  one  price.  Remember,  it  was  designed  as  a  $4,800 


Call  Now  to  Order  or  for  a  Dealer  Near  You 

1-800-247:3224 

In  Georgia,  caU  1-404-564-5800 


accounting  software  system. 

The  $69  95  systems,  on  the  other  hand,  are  incomplete.  They  were 
designed  to  sell  for  $69  95  and  require  the  purchase  of  additional  modules 
to  be  comparable — payroll,  $49-95  more;  tutorials,  $19-95  each;  etc. 
Everything  is  a  la  carte 

Q.  How  soon  will  I  outgrow  the  system? 

A.  Peachtree  Complete  handles  revenues  up  to  $21,000,000,  so  only  the 
largest  companies  will  outgrow  the  system.  The  ability  to  process  data 
for  an  unlimited  number  of  companies  is  one  of  the  system's  biggest 
selling  points. 

An  optional  multi-user  module  soon  to  be  available  allows  Reachuee 
Complete  to  be  installed  in  a  Local  Area  Network.  And  Peachtree  Dau 
Query,  for  just  $199,  lets  you  qukrkly  transfer  your  accounting  data 

to  many  popular  spreadsheets  and 
databases,  as  well  as  produce 
custom  reports. 

Q.  What  if  I'm  not  satisfied  with 
Peachtree  Complete? 
A.  When  you  purchase  Peachtree 
Complete  directly  from  Peachtree 
Software,  you're  protected  with 
a  HlfltfflfciiniBlllti'lilllffHtlTillBI 
(an  option  even  the  most  expensive 
accounting  products  don't  offer). 

If  you're  not  satisfied,  simply 
return  the  complete  product  in 
saleable  condition  within  30  days 
and  your  purchase  price  will  be 
promptly  refunded.* 

Aj/o»t>r/a  Report  Card 

'Superb  value,  easy  to  use  good 
manuals. .  .We  rate  Reachtree's  Complete  Business  Accounting  System  an 
excellent  value'  —Richard  Morochove  InfoVbrld  Review  Board. 


Forms  Direct  from  Peachtree 

F.nj<)\  Ihi-  convcnientf  and  economy  of  hniying  your  ac«>uming 
forni-s  dirtit  fn)m  Pcaihtnt  Softwariv  (iuaranltx-d  compaliliility. 
Call  1-800-553-6485  to  order  forms. 


GcocralLcJgcr 

•  Hmlffined  and  2'i.OOO  llSCT^tfine<l  dun 
(tf  Vttiunti 

•  Repealing  nmnuJ  entries 

•  Conirol  report  ludit  trail 
Actooau  Itcc<val>te/liivolcliig 

•  Open  iiem  or  baUanoe  hrnvi  cmiumen 

•  Up  10 12.000  customers 

•  SiniulUiH-tHis  Liptiuing  u(  liivmluf>'  and 
.V  H  data  files  at  lime  oif  invotce  enlr>' 

Actorata  hj-iMe 

•  Sdectkm  uf  invoices  for  paymenl  bswd  on 
user<leflne<J  discount  &  diK  dales 

•  Up  10 14.000  vendors 

•  C»h  requirements  forecasting  by  due  dale 

•  Checks  prtnird  with  detailed  stub  listing 
Invoices  paid 

Immtory 

•  Supports  average,  last  pun±ase  and  standard 


costing  methods 

•  Up  to  21.(KM1  inveninr\-  items 

•  Aulomaiic  pnong  with  ?  leveb  for  each  item 

•  S  property'  and  8  asset  dassificalion  categories 

•  5  difinml  methods  of  figuring  depredalion 
Job  Com 

•  Tndcs  cost  aid  poolitibillly  on  i  |ot^by■|ob  bcis 

•  (>)mpam  esumaied  costs  with  actual  costs  lor 
specific  tasks 


•  Built  In  current  year  federal,  stale,  dty  and 
county  tax  tables  for  ill  SO  states 

•  Automatic  fedenl.  slate,  dry  and  count)' 
withholding  cakiilallons 

•  Supports  hourly,  salaried,  commission  or 
draw  against  commission  pay  types 

•  Processes  up  to  J 100  employees 

•  Updates  published  regularly  bs'  T^huee  Software 


Rcqulm  .MS-DOS/PC  DOS  vmlon  2  U  ur  hlfiher  widi  128K  ti(  RAM  Fur  use  «ith  the 
IBM*  PC.  PC  XT,  PC.  AT  and  compadblci,  and  PcnoreU  S)-5Kinf2  IBM  b  a  rcgtaumt 
mdemarli  and  Personal  Syaaall  b  a  tiadcmaik  ci  Intcnodonal  Bualm  MacMncs. 
'A  120  rcsiocUnfi  fee  •rill  apply  IT  disk  tK«  is  opened 

lb  Order  By  Mail  Send      plus  S12.50  Shipping  to: 


Peachtree  Software 

Vi^^         4355  ShackJcford  Road,  Dept.  PCM-08,  Norcross,  CiA  mm 
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iterial 


THE  WORLD^S  SMARTEST 
ANSWERING  MACHINE 


PBttlWAL  VOICE  MAIL 

"Hello.  I'm  not  available  right  now.  Please 
wait  for  the  tone  and  leave  a  detailed 
message.  Touch  the  star  to  listen  to  what 
you've  recorded'.' 

PERSONAL  MESSAGES 
FOR  FREQUENT  CALLERS 

"Hello.  I'm  not  ...H...  Dad!  I'm  not  here, 
but  my  computer  knows  exactly  where  I  am 
and  will  pass  your  message  on  to  me 
immediately.  Wait  for  the  tone  and  tell  me 
where  you  are.  I'll  call  you  right  back'.' 

REAUY  PERSONAL  MESSAGES 
FOR  FREQUOT  CALLERS 

"Hello,  I'm  not  awii  ...H...  Tess! 
Sweetheart!  I'm  in  the  car.  picking  up  your 
jicwers.  My  car  phone  number  is  993-1234 
if  you  need  me.  Otherwise,  see  you  at 
seven.  Kiss-kiss-kiss!" 

MESSAGE  FORWARDING 

"Hello.  This  is  your  answering  machine 
calling. .  .H. . .  Three  new  messages. 
Message  one  was  received  at  3:52PM 
today'.' 


MULTIPLE  VOICE  MAIL  BOXES 

"Hi.  This  is  the  operating  systems  group. 
We're  out  to  lunch,  but  you  can  leave  a 
private  message  by  dialing  II  for  Chip,  12 
for  Morris,  13  for  Joel  and  14  for  Bob.  Or 
you  can  wait  for  the  tone  to  leave  a 
message  for  our  secretary'.' 

INCREASED  SECRETARIAL  PRODUCTIVITY 

"This  is  Gordie's  wice  mailbox.  Please 
wail  for  the  lone  and  leave  a  message.  My 
computer  knows  where  I  am  at  all  limes  cmd 
will  call  me  immediately  with  your  message. 
If  you  need  to  speak  to  someone  right  away, 
touch  zero  to  transfer  to  my  secretary'.' 

DON'T  FORGET  MOM! 

"This  is  Chip.  Please  ...B...  Hi,  Mom.  Vve 
been  waiting  for  your  call.  How's  Europe? 
Thanks  for  remembering  my  birthday.  Sorry 
I  missed  you,  but  I  had  to  run  Some 
errands.  See  you  Thursday  at  the  airport'.' 

OUTGOING  MESSAGES 

"TViu  is  Joel's  computer  calling.  Just  a 
reminder  for  Lynne  and  Bonnie  -  We  have 
a  budget  review  tomorrow  morning  at  8.-00 
o'clock.  See  you  there'.' 


Answering  machines  are  irritating 
because  they  are  so  dumb.  Even 
the  best  of  them.  For  only  $349, 
we'll  give  you  personal  voice  mail  for 
your  PC,  and  turn  it  into  the  world's 
smartest  answering  machine.  All 
without  disturbing  whatever  else  you've 
been  doing  on  the  PC. 

How  smart  is  "smartest?"  The 
examples  above  .  .  .  uh  .  .  .  speak  for 
themselves.  Sure,  your  PC  can  answer 
the  phone  in  your  voice,  and  let  you 
retrieve  messages  remotely  ftom  any 
touch-tone  phone.  And  it  can  call  you 
to  deliver  your  messages. 

But  give  your  friends  and  associates 
their  own  voice  mailboxes.  The  ability 
to  interrupt  your  greeting  and  start 
recording  immediately  To  deliver 
messages  to  each  other  as  well  as  to 
yoa  The  ability  to  transfer  to  other 
extensions.  Even  let  them  change  their 
minds  and  their  messages.  Give  them 


all  this  and  you'll  never  again  have  to 
apologize  for  making  people  talk  to  a 
machine. 

In  your  business,  it  will  relieve  your 
secretary  of  the  burden  of  taking  routine 
messages.  And  relieve  you  of  the 
burden  of  transposed  telephone 
numbers.  In  business  or  in  personal  use, 
it  works  24  hours  a  day.  Without 
irritating  your  callers  like  mere 
answering  machines  do.  All  while 
you're  running  your  spreadsheet,  word 
processor  or  just  about  anything  else. 


We  call  the  world's  smartest 
answering  machine  "CAM!'  For 
Complete  Answering  Machine.  We  call 
ourselves  The  Complete  PC.  And  CAM 
is  just  the  beginning  of  a  whole  line  of 
smart  products  designed  to  help  you  get 
more  from  your  personal  computer. 

You  should  call  (800)  634-5558 
today  for  the  name  of  the  CAM  dealer 
nearest  you. 

So  tomorrow,  you  can  give  your  old 
answering  machine  to  someone  who 
doesn't  mind  annoying  people. 


n-IIECOMPLIsTEPC 

More  from  your  personal  computer 

521  Cottonwood  Drive  •  Milpitas,  California  95035 
800  634-5558  •  408  434-0145  •  FAX  408  434-1048 


O  I9S7  by  Ibe  Complele  PC,  Inc.  Conipkte  Answering  Machine." 
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■  JOHN  C.  DVORAK 


Sad  cures  for 
user  idiocy 

Software  developers  come  up  with  an  endless  number  of  ways  to  help  the  naive 
microcomputer  user  along.  But  some  of  the  remedies  are  more  trouble  than  they're  worth. 


There  is  a  lot  of  junk  available  for  the 
user  of  today's  microcomputer.  By 
junk,  I  mean  useless  software.  This 
sad  fact  dawns  on  me  whenever  I  dive  into 
Uncle  Johnny's  Giant  Pile  of  Software. 

There  seem  to  be  three  major  categories 
of  useless  software  that  stand  out.  Interest- 
ingly enough,  the  companies  that  make 
these  products  all  hope  to  cash  in  on  the 
same  market:  the  naive  user,  the  bone- 
head. 

The  first  product  in  this  group  is  the  so- 
called  DOS  shell.  If  you  don't  know,  a 
DOS  shell  is  a  program  that  takes  over  the 
screen  you  would  normally  see  when  you 
run  an  IBM  computer.  Instead  of  the  sim- 
ple A>  prompt,  you  see  a  screen  full  of 
lists  and  details  about  the  system  that  sup- 
posedly make  your  chores  easier.  Instead 
of,  say,  typing  123  at  the  prompt,  you 
scroll  around  a  huge  menu  of  files  and 
highlight  the  Lx)tus  file.  Then  you  hit  the 
Return  key,  a  function  key,  or  some  letter 
on  the  keyboard  and  the  program  executes. 
It  seems  much  simpler  just  to  type  123  at 
the  A>  prompt,  if  you  ask  me. 

The  idea  of  a  shell  is  beneficent  but  pa- 
tronizing. It  hopes  to  make  the  life  of  a 
computer  user  easier.  Instead  of  having  to 
remember  the  complex  instruction  DIR 
when  you  want  to  list  files  on  a  disk,  you 
can  highlight  something  on  the  shell  pro- 
gram and  it  will  list  the  directory  for  you. 
By  its  very  nature,  a  DOS  shell  assumes 
you  are  a  complete  dolt.  I  suppose  they  are 
of  some  value  for  the  genuine  dolts  out 
there.  No  offense  to  those  users  who  love 
these  things.  Ahem. 

Anyway,  a  new  DOS  shell  seems  to 


come  out  each  week,  and  I  get  every  one  of 
them  with  a  note  attached  that  says, 
"John,  I  know  you  don't  like  DOS  shells, 
but  I  think  you'll  find  that  XYZ  shell  is  dif- 
ferent .  .  .  blah,  blah,  blah."  They  nev- 
er learn. 

A  competing  product  type  is  the  on-line 
help  facility.  This  is  a  program  that  may  be 
of  some  use  to  the  rank  amateur  for  at  least 
a  little  while — probably  a  week.  It  is  es- 
sentially the  IBM  PC-DOS  operating  sys- 
tem manual  on  disk.  When  you  have  a 
problem  you  type  HELP  (or  universally  hit 
function  key  Fl)  and  you  are  walked 
through  a  long  series  of  menus,  lectures, 
and  explanations.  In  short,  you  learn  how 
to  type  DIR  at  the  prompt  to  get  a  directo- 
ry. Asking  a  friend  to  show  you  the  ropes 
is  the  better  way  to  accomplish  this  diffi- 
cult learning  feat. 

The  latest  iteration  of  these  programs 
uses  the  catchphrase  "context-sensitive 
help,"  meaning  the  program  looks  at  the 


cursor,  sees  what  word  it  is  on,  and  tries  to 
find  a  help  file  specific  to  the  word.  If  you 
were  on  the  word  Exit  and  triggered  help, 
it  would  explain  what  Exit  meant  ( maybe ) . 

Finally,  there  is  a  group  of  products  I 
like  to  call  menu  and  annotation  genera- 
tors. The  menuing  programs  are  designed 
to  be  used  by  a  corporate  MIS/DP  guy  who 
is  setting  up  a  limited  number  of  applica- 
tions for  use  by  some  department.  The  as- 
sumption of  this  software  (and  of  the  MIS 
department)  is  that  the  users  will  run  only  a 
few  specific  applications,  ever. 

The  typical  "approved"  menu  comes 
up  when  the  machine  is  turned,  on  and  it 
says:  "Do  You  Want  To  Do  (A)  Word 
Processing,  (B)  Lotus,  (C)  Print  the  Direc- 
tory of  Files,  (D)  Quit."  For  this  creation 
the  MIS/DP  guy  gets  $75, (XX)  a  year. 

Worse  than  the  menu  generators  are  the 
annotation  programs.  These  are  programs 
that  combine  the  worst  features  of  the  help 
programs  and  the  mentality  of  the  menu 
generators.  It  encourages  some  boob  to 
add  custom  help  screens  that  annoyingly 
pop  up  everywhere.  The  screens  are  gener- 
ally written  by  an  MIS  guy  or  an  engineer 
who  can't  write  for  beans.  In  other  words, 
instead  of  buying  the  help  program  men- 
tioned above,  the  MIS  guys  write  their 
own  help  files  as  though  they  can  do  better. 
I  suppose  it  looks  good  on  their  resumes. 

Someday  some  sharp  operator  will 
combine  all  these  ideas  into  one  grand  pro- 
gram— the  menuing  annotation  and  help 
DOS  shell  program  (MAH  DOS).  Any 
guesses  as  to  what  I'm  sure  they'd  leave 
out?  A  way  to  list  the  directory. 

My  advice:  buy  a  book. 


P 
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XENIX  RISING 


was  back  in  1986  that  we  first  grasped  the  hill  significance  of  SCO  XENIX*. 

"We  had  been  thinking  of  it  as  just  an  'operating  system' — as  we  used  to  call  them — when  it  was  really 
much  more.  It  was  the  foundation  of  a  whole  new  approach  to  shared  information  and  resource  computing 
for  PCs:  networked  DOS  and  XENIX  workstations. 

"The  'SCO  XENIX  solution'  integrated  XENIX  and  DOS,  multiuser  and  LAN,  and  PCs  and  mainframes,  into  a 
unified  enviroimient  unprecedented  in  its  power,  productivity,  and  price  performance  per  user  for  personal 
computers. 

"SCO's  solution  included  not  only  l6-user  licensed  SCO  XENIX  itself,  but  also  SCO  XENIX-NET  XEMX/DOS 
networking;  SCO  Professional"  and  SCO  FoxBASE",  SCO's  XENDC-based  workalikes  of  1-2-3*  and  dBASE  n*; 
SCO  Lyrix*  Word  Processing  System,  and  other  productivity  tools;  and  SCO  uniPATH""  SNA-3270  Mainframe 
Communications,  plus  languages  and  graphics  packages. 

"Together  with  unparalleled  SCO  hot-line  support,  documentation,  and  ttuining,  plus  the  explosive  growth  of 
the  XEND(  applications  base,  it  changed  the  way  we  would  look  at  personal  computers  forever. 

"In  short,  it  was  the  'SCO  XENIX  solution'  that  turned  personal  computers  into  real  computers." 


SCO  SALES  AND  INFORMAOON 

(800)  626-UNIX 

(800)  626-8649 

(408)  425-7222  •  FAX:  (408)  458-4227 
TWX:  910-598-4510  sco  SAa 
uucp:  ...deem! microsoft! sco! info! 


THE  SANTA  CRUZ  OPERATION 


from  "XENIX  RISING: 

The  Ascent  oj  Shared  Information 
Computing  from  1979  to  1999" 


SCO  XENK  System  V  is  available  for  IBM*  PC  CT« 
PC  AT®,  HP  Vectra  PC™,  ITr  XTRA®  XL  and  other 
compatibles,  and  AT&T  PC  6300  Plus  —  now.' 


X£N1Xbanglittndiriijaiurto(Mla<aoAOifp(niiaa*sa)?^^  F<aB«StarulF(nBASE+iRindEniaifaofFoxSoftwiR.lK-^2-Jlsin«lsitndii^^ 
Uw  Dndoinint  CotpoiUon  •  dBf^  D  b  I  ngumd  tnikniiit 

oidmiriiafliiimialkiialButtnaMadilixiCo^^  •  1W7  The  Sana  CiuOpntlon,  Inc.  V87XKI245 

The  Sua  Cna  Opentton.  Inc. .  400  Enonil  Sam.  P.O  Boi  1900.  SinaCim.  CiUfanili  9!06l  The  Stna  Cna  Operaikn,  Ui ,  P.O.  Doi  4VM.  Unkai  W1A4YN,  Englind.  01  -631 4084.  FAX  01-437 123) 
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■  JOHN  C.  DVORAK 


Inside  track 

Intel's  shortsighted  new  policy,  and  buzzwords  to 
describe  the  state  of  the  art  in  LCDs. 


These  are  the  dog  days.  Everything 
for  the  next  month  or  two  will  be 
dull.  Dog  days  begin  after  Spring  Com- 
dex (see  my  complete  report  in  the  next 
issue  of  PC  Magazine)  and  end  in  No- 
vember when  the  companies  gear  up  for 
Fall  Comdex.  Until  then  the  hot  action 
for  hardware  vendors  is  hoping  they  can 
get  24-MHz  80386  chips  so  they  can 
make  that  no-wait-state  static-RAM 
speed-burner  that  we  can  expect  to  see  by 
the  boatloads  if  all  goes  well. 

All  isn't  going  well.  As  of  this  writ- 
ing, AMD  is  still  struggling  with  Intel  in 
hopes  of  retaining  its  technology-ex- 
change agreement  .so  that  it  can  second- 
source  the  80386.  As  I've  mentioned  be- 
fore. Intel  has  decided  to  single-source 
the  80386. 

All  the  licensees  have  been  booted  off 
the  list  except  for  IBM  (and  it  doesn't 
count).  Only  AMD  is  fighting  it. 

Few  end  users  realize  how  important 
it  is  that  Intel  relinquish  its  desire  to  sole- 
source  the  80386  chip.  Old-timers  will 
tell  you  over  and  over  that  if  you  don't 
have  multiple  sources  for  a  chip,  then 
you  shouldn't  design  a  system  around  it. 

Reliance  on  a  single  source  has 
spelled  disaster  for  more  than  a  few 
firms. 

My  favorite  example  was  the  blunder 
made  by  a  defunct  pioneering  compa- 
ny called  IMSAI  when  it  got  into  a  sin- 
gle-source arrangement  for  its  long-for- 
gotten 8085-based  line  of  microcompu- 
ters. Then-owner  (later  to  become 
founder  of  Computerland  and  get  himself 
into  all  sorts  of  hassles)  Bill  Millard  was 
told  by  his  engineers  back  in  1978  or  so 
that  the  next  hot  chip  was  going  to  be  the 
Intel  8085.  This  happened  just  as  the  Z- 
80  was  taking  the  world  by  storm.  So 
Millard  took  their  not-so-sage  advice 


(while  the  customers  were  .screaming  for 
theZ-80). 

To  use  the  8085  meant  you  used  a  lot 
of  single-source  parts.  Meanwhile,  the 
Z-80  and  its  support  chips  were  all  over 
town,  sourced  by  everyone.  During  an 
important  production  run,  Intel  couldn't 
supply  some  of  the  chips  for  the  system. 
IMSAI  couldn't  finish  any  machines  but 
was  expected  to  pay  its  bill  to  Intel  and 
wait  for  the  back  order  on  its  own  nickel. 
One  thing  led  to  another,  and  the  compa- 
ny folded  during  a  cash-flow  crunch. 

This  type  of  crunch  is  common  with 
single-source  deals.  Something  goes 
wrong  and  the  company  is  at  the  mercy 
of  the  source. 

So  why  did  Intel  recently  pull  its  sec- 
ond-source agreements  from  all  the  other 
makers?  Nobody  will  make  the  80386 
chips  (and  many  vendors  already 
stopped  making  80286  chips)  except  In- 
tel if  Intel  has  its  way.  The  rationale  is 
obvious.  More  loot.  Easy  money. 

At  this  point  in  my  story,  I  must  note 
that  AMD  has  a  special  deal  with  Intel, 
and  their  contract,  if  there  is  a  dispute, 
calls  for  arbitration.  Hopefully  this  will 
be  cleared  up  by  the  time  you  read  this, 
and,  hopefully,  the  ruling  will  favor 
AMD. 

If  the  80386  remains  a  single-source 
item,  then  you  can  be  sure  Intel  will  sin- 
gle-source all  its  future  microprocessors, 
and  the  paranoid  designers  will  look 
elsewhere  fast. 

Where  will  they  look'.'  Well,  if  they 
don't  want  to  go  with  the  powerful  Mo- 
torola 68020  and  68030,  then  they  will 
look  to  Tokyo.  By  this  I  mean  the  NEC 
chips,  namely  the  V-60  and  V-70,  for 
starters.  These  are  the  major  players  in 
the  design  wars:  Intel,  Motorola,  and 
NEC.  (Forget  about  National  Semicon- 


ductor; it  can't  get  any  big  shots  to  use  its 
microprocessors.  A  microprocessor 
without  popular  support,  no  matter  how 
powerful,  is  nothing  more  than  a  foot- 
note in  the  history  of  design.) 

Anyway,  the  V-series  is  Intel-inspired 
architecture  and  a  threat  to  Intel's  dom- 
inance. Intel  can  maintain  dominance 
only  if  the  market  is  flooded  with  its  mi- 
croprocessors, and  that  can't  happen  if  it 
insists  on  thinking  it  can  get  away  with 
single-source  nonsense. 

This  is  the  beginning  of  a  long  battle 
for  the  next  year  or  two.  It  may  mark  the 
beginning  of  the  end  for  the  current  ba- 
sic architecture  of  the  desktop  microcom- 
puter. Designs  using  chips  called  trans- 
puters, and  even  using  discrete  logic,  are 
being  invented  and  tested.  Giant  gate  ar- 
ray computers  that  emulate  micro- 
processors are  on  the  drawing  boards. 
Perhaps  Intel  sees  that  the  road  ahead  for 
the  microprocessor  is  a  rough  one  and 
wants  to  make  as  much  as  it  can  while  it 
can.  Whatever  the  case,  it  may  be  accel- 
erating the  process  and  even  signing  its 
own  death  warrant  with  its  newest  pol- 
icies. End  of  diatribe  #416. 

While  on  the  Subject  of  Intel  Dept.: 
After  suggesting  in  Volume  6  Number  1 1 
that  Intel  may  release  an  80387  chip  that 
fits  into  the  80287  socket,  I  got  an  anony- 
mous letter  from  an  Intel  employee.  Sim- 
ply put,  the  employee  said  I  was  nuts. 
Thought  you  should  know. 

Impress  Your  Friends  Dept.:  The 
new  buzzwords  to  describe  the  state  of 
the  art  in  LCDs  is  not  supertwisted  or  bi- 
refringent.  Those  were  last  year's  buzz- 
words. Now  it's  "cyanobiphenyl. " 
That's  the  new  material  used  to  create 
display  that  is  viewable  from  1 80  degrees 
with  knockout  high  contrast.  Try  that 
tongue  twister  at  your  next  party. 

I  Keep  Wanting  to  Mention  This 
Dept. :  Those  of  you  who  are  Source  sub- 
scribers: type  DVORAK  at  the  system 
prompt.  Yes,  it's  where  you  get  to  read 
more  Dvorak.  Such  a  life.  S 
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YOITR  MONEYSWORTH  GUARANTEE 


YOUR  MONEYSWORTH  GUARANTEE 

★  Credit  cards  not  ctiarged  until  after  your  order  has  been 
shipped 

★  Orders  shipped  same  day  on  all  stocked  products  (on 
orders  placed  by  2pm  EST) 

★  All  products  guaranteed  to  be  the  latest  versions  available 

★  Only  factory  sealed  and  fully  warranteed  products  stoclced 

★  Never  a  surcharge  for  American  Express,  Visa  or 
Mastercard 


•  No  sales  tax  on  orders  shipped  outside  NY  State  •  Please  add  3%  lor  Insurance,  shipping  and 
hartdllrtg  ($3.00  minimum)  (Some  products  may  have  a  surcharge  due  to  weight  and  si2» 
restrictions)  •  Defective  merchandise  can  be  returned  for  repair  or  exchange  (please  call  for  R.A. 
na)  •  Due  to  variety  of  products,  we  cannot  guarantee  compatibility 
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ORAPHICS/CAD-CAM  

AutoCad  2.6  $2,195 

Drafix  Plus  209 

Freelance  Plus  315 

Harvard  Presentation  209 

Microsoft  Chart  169 

Prodesign  II  169 

LANGUAGES  

Microsoft  C  $255 

Microsoft  Cobol  399 

Microsoft  Fortran  255 

Microsoft 

Macro  Assembler  89 

Microsoft  Quick  Basic  65 

PROJECT  MANAGEMENT 

Harvard  Total  $339 

Microsoft  Project  219 

Super  Project  Plus  275 

Time  Line  239 

FINANCIAL/ACCOUNTING 

BPI  $219 

Computer  Associates  319 

Dollars  'N'  Sense  95 

Great  Plains  389 

Managing  Your  Money  105 

UTIUTIES  

Cart>on  Copy  Plus  $115 

Crosstalk  XVI  89 

Disk  Optimizer  35 

Fast  Back  85 

Fixed  Disk  Organizer  45 

Microsoft  Windows  55 

Norton  Commander  35 

Norton  Utilities  45 

Norton  Util.  Adv.  Ed  79 

PC  DOS  3.2  69 

PC  DOS  3.3  (IBM  PS/2)  105 

Sidekick  45 

Sideways  39 

Smart  Com  II  79 

Superkey  39 

SPREADSHEET/ 
INTEGRATED  

Enable  $379 

Framework  2  389 

HAL  89 

Lotus  1-2-3  309 

Lotus  Metro  55 

Lotus  Report  WHter  65 

Microsoft  Multiplan  109 

Smart  Integrated  419 

Supercalc  IV  279 

Symphony  439 


WE  CARRY  ALL  AVAILABLE  ZVi"  FORMATS. 


DATABASE  MQMT 


Clipper  $335 

dBase  III  Plus  389 

Foxbase  +    229 

Genlfer  195 

PFS  Professional  File  129 

R:Base  System  V  329 

Reflex  79 

WORD  PROCESSINQ  

Display  VM^ite  IV  $305 

Easy  Extra  79 

Lotus  Manuscript  319 

Microsoft  Word  3  209 

Multimate  219 

Multimate  Advantage  269 

PFS  Professional  Write  105 

Ventura  Publisher  549 

Vblkswriter  135 

Word  Perfect  195 

Wordstar  2000  Plus  195 

Wordstar  Professional  (Ver.  4) .  219 
XY  WHtelll  199 

LAPTDP8  

Toshiba  T1100  Plus  $1 ,569 

Zenith  Z181  1,629 

SUROE  PROTECTORS  

KENSINGTON  MICROWARE 
Masterpiece  Plus  $109 

BACK  UP  POWER  SUPPUES 

DATASHIELD 

300  WT  (XT)  $359 

500  WT(AT)  525 

800WT(AT)  545 

MODEMS  

HAYES 

Smartmodem  1200   $375 

Smartmodem  1200B  345 

Smartmodem  2400  555 

Smartmodem  2400B  499 

MIGENT 

Pocket  Modem  185 

MONEYSWORTH  (Hayes  Comp.) 
Money  Modem  1200  (Ext)  139 


Money  Modem  1200B  (Int)  ...  115 

Money  Modem  2400  (Ext)  249 

Money  Modem  2400B  (Int)  ...  289 

GRAPHICS  

HERCULES 

Graphic  Card  Plus  $175 

Color  Card  139 

NEC 

GB  1  (EGA)  309 

PARADISE 
Auto  Switch  EGA  305 

QUADRAM 

EGA  Plus  299 

Pro  Sync  299 

VIDEO  7 

VEGA  259 

VEGA  Deluxe  335 

MULTI- FUNCTION  BOARDS 

AST 

Six  Pack  +  384K  $189 

Six  Pack  Premium  189 

Advantage  128K  325 

Rampage  AT  W/512K  399 

Rampage  W/ 256  259 

MONEYSWORTH  (AST  Comp.) 
Money  Memory  V2  Card 

(384K)  119 

Money  Memory  Va  Card 

(576K)  145 

Money -Board  AT 

Multifunction  (128K)  199 

Money -Board  Multifunction 

(384K)  155 

Money  I/O  Mini -Half  Card  ...  105 

MONITORS  

AMDEK 

CSIOA  $135 

410  A  149 

Color  600  309 

Color  722    415 

NEC 

Multi-Sync  565 

PRINCETON 

Amber  Max -12  139 

RGBHX-12  409 

RGB  HX-12E  495 


PRINTERS 


All  prices  and  policies  sub)ect  to  change  without  notice. 


DICONIX 

Diconix  150  $305 

EPSON 

FX  86  E  325 

FX  286  E  455 

EX  800    389 

EX  1000  529 

LQ  800  459 

LQ  1000    659 

LQ  2500    909 

HEWLETT-PACKARD 
Series  II  1,829 

NEC 

P-660    439 

P-760    629 

OKIDATA 
182  Plug  &  Play  245 

192  Plus  345 

193  Plus  515 

TOSHIBA 

351  P/S  949 

321  P/S  515 

MOUSE  INPUT  DEVICES 

MICROSOFT 

Mouse  (Serial)  $119 

Mouse  (Buss.)  105 

MOUSE  SYSTEMS 
PC  Mouse  99 

HARD  DISKS  

PLUS 

Hard  Card  20  Mb  $609 

BACK  UP  STORAGE  DEVICES 

EVEREX 

Excel  60  Mb  Int  $719 

Excel  60  Mb  Ext  845 

IOMEGA 

Bernoulli  (10  -»-  10)  1,395 

Bernoulli  (20  +  20)   1,805 

Bernoulli  10  MG 

Cartridge  Tri-Pak  149 

Bernoulli  20  MG 

Cartridge  Tri-Pak  225 
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COMPUTER  PRODUCTS,  INC.,  366  North  Broadway,  Suite  310,  Jericho,  New  >brk  11753 


FOR 

V\   ORDERS  ONLY 


1-800-237-9161 


Customer  Service 
(516)  249-8489 


AW  .  .  . 

WHAT  THE  HECK! 


ProDesign  II  — Still  $299! 

ProDesign  II  — the  Easy-to-Use  CAD  System.  The  CAD 
system  that  was  introduced  two  years  ago  for  the  amazingly 
low  price  of  $299.  The  CAD  system  that  has  undergone  four 
major  revisions  with  more  than  400  enhancements.  The  CAD 
system  that  still  costs  only  5299' 

How  do  we  do  it?  Our  accountants  said  to  raise  the  price 
to  cover  research  and  development  costs.  Our  business 
advisors  said  to  charge  more  for  the  additional  features.  Our 
competitors  said  it's  impossible  to  stay  in  business  selling  a 
comprehensive  CAD  package  such  as  ProDesign  II  for  only 
S299. 

And  our  customers  said  $299  is  great.  So,  we  said: 

"Aw . . .  What  the  Heck!  $299  it  is!" 

Now,  two  years  after  its  introduction,  ProDesign  II  is  one 
of  the  world  s  leading  CAD  packages.  It  has  features  pre- 
viously found  only  on  CAD  systems  costing  thousands  of 
dollars.  For  the  single  price  of  S299,  you  get  these  features 
and  more: 

•  SupF)ort  for  more  than  180  printers  (including  color 
printers) 

•  Support  for  more  than  80  plotters,  with  plotter  optimi- 
zation. 

•  Easy-to-Use  single  keystroke  commands. 


•  On-screen  menus  accessible  with  a  mouse. 

•  Comprehensive  drawing  commands,  including  the  finest 
curve  fitting  in  the  industry. 

•  Editing  features  unsurpassed  by  ANY  other  CAD  package. 

•  Extensive  snap  features,  including  snap  to  point,  endpoint, 
midpoint,  line,  circle,  ellipse,  arc,  intersection,  and  perpen- 
dicular. 

•  True  Auto  Dimensioning  with  several  formats. 

•  Extensive  Layering  features. 

•  Full  Macro  capabilities. 

•  Specialized  drawing  aids,  such  as  tangents  to  circles  and 
ellipses,  parallel  lines,  parallel  curves,  wide  lines,  and  more. 

•  Complete  hatching  with  up  to  40  different  patterns. 

•  Area  and  length  calculation  for  line  curves,  circles,  etc. 

•  Full  Zoom,  Pan,  and  Rotate  capabilities. 

•  Capability  to  transfer  drawings  to  and  from  other  programs. 

•  Capability  to  Break/Trim  Lines,  Curves,  Circles,  Arcs,  and 
Ellipses. 

•  Many  more  features  —  All  for  only  $2991 

Where  do  you  get  ProDesign  II?  See  your  local  computer 
dealer,  or  contact; 

American  Small  Business  Computers.  Inc. 
118  South  Mill  Street 
Pryor,  OK  74361 
(918)  825-4844 
Telex  9102400302 
Want  more  information?  Call  or  write  for  a  detailed  brochure 
and  a  free  demo  disk! 


PRODESIGN  II     STILL  ONLY  $299! 
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Grapb-in-Ae-Box'^  is  Ae first 
memory-resident  graph 
generator.  It  captures 
data  from  virtually  any 
application  running,  and 
di^lays  or  prints  graphs 
in  seconds. 


One  keystroke  wakes  up  Gniph-in-lhc-Box 
during  any  other  applicalioa  Just  pass  the 
cursor  over  any  numbers  to  "capture"  them 
firom  the  screen... 


and  press  ENTER  to  sec  them  dii^laycd  a»  a 
siiTiple  column  graph. 


Capture  text  for  labels  the  same  way.  Then 
you  can  view  the  finished  graph  in  clc->rn 
diftrcnt  formats  ( line,  pie,  etc. )  at  the  touch 
of  a  key.  Display.  sa\r,  and  print  Instant 
Graphs  in  just  seconds. 


ThefaslBStway 
togetftomhetetolhetB 


mm 


\ 

IS  a  \ 


"Graph-in-tbe-Box 
serious  business  tod.  With  y 
it  you  can  quickly  turn  a  i 
table  of  numbers  into  a  \ 
graph,  regardless  of  whether 
the  numbers  reside  in  a 
word  processing  file,  spread- 
sheet, data  base,  or  any  other 
application  program.  And  you 
can  save  or  print  the  graph  —  all 
without  exitingyour  main  application 
.  .  .But  watch  out  —  the  program  is  so 
much  fun  to  work  with  that  you 
might  start  graphing  every  set  of 
numbers  in  sight.' 
PERSONAL  COMPimNG 

"Graph-in-tbe-Box  is  one  of  the 
neatest  ideas  I've  seen  for  a  memory- 
resident  program.  In  its  way  Graph- 
in-tbe-Box  is  like  Borland's  Sidekick. 
It  gives  you  a  common  Junction  — 
in  this  case,  presentation  graphics  — 
right  at  your fingertips'.'  INFOWORLD 

'7his  is  a  no-nonsense  program  that 
transforms  data  displayed  by  any 

nram,  memory-resident  utilities 
tded.  into  a  compelling  repertoire 
of  business  graphs.  You  can,  for 
instance,  quickly  create  graphs  to 
accompany  a  word  processed  business 
plan,  generate  charts  from  data  in  a 
grapUess  spreadsheet  program  such 
as  Multiplan.  or  analyze  data  on  the 
spot  during  an  on-line  session.  Works 
uncomplainingly  uith  1-2-3. 
SuperCalc  3.  dBase  111.  pfsfile. 
Symphony.  WordStar,  and Display'Vrite 
3.  as  ueU  as  uith  SideKick.  Pop- Up 
DeskSet.  and  JUrbo  Lightning.. .for 
quickly  analyzing  a  realm  of  data  or 


creating  compelling  graf^ics.  Graph- 
in- the-Bax  is  an  enticing  option!' 
PC  WORLD 

"This  dream  can  become  a  reality 
uith  Graph-in-the-Box"  PC 
PRODUCTS 

Just  the  ticket.  .  .  can  't  be  beat..  .  easier 
to  use  than  almost  any  other  graphics 
software'.'  PC  MAGAZINE 
"Very  easy  to  use...lt  gives  you 
advanced  capabilities  as  well  as  ease 
ojuse.  "  THE  COMPUTER  SHOW/FNN 


Monthly  Sal 


"Graph-in-the-Box  is  a  new.  exciting, 
welcome  approach  to  chartnmking.  It 
does  exactly  what  it  claims  to  do. 
aiul  does  it  u  ell. . .  The  program  's  ver- 
satility in  capturing  data  Jrom 
other  application  programs,  ease- 
oj'-use.  practicalit)'.  excellent 
mantud  and  low  cost  earn  it  an 
extra-hiiih  rating  COMPUTERS 
IN  ACCOUNTING 

"It's  relatively  rare forasqft- 
imre  package  to  really  excite  us. . . 
we're  willing  to  bet  that  if  you  try 
it,  Graph-in-the-Box  will  surprise 
you  too."  DATAPRO  REPORTS  ON 
MICROCOMPITTERS 

Add  instant  graphs^"  on  screen 
and  on  paper  to  every  applica- 
tion you  run. 

$99.95 

Graph-in-tbe-Box"  Version  13 
Now  Not  Copy  Protected 
30  Day  Money-Back  Guarantee 
Available  by  phone  and  at  your 
local  dealer 

1-800-633-2252  Ext.  7002 


IBM  PC  AT  XT  \r^^.  C<in\Tniblc.  and  true  cumpjiihio  All  tradinn  Kra|>hl<:s  boards.  Full  EGA  support.  100 
popubu- printers  (color,  b&w.  dot  mjlrix.  2-1  pin.  Usi-r)cl  Land  pk>tu-rs  1 1  Kraph  tvp<-s  10  Ijnc  c>'pa>.  10  611 
pailcrn^.  cxpUxlahlc  pic  M.-ctors.  16  coldr.  .\.s<;ll  DIKMcmon  -rc^idcnl  ( 12HK)—  c-an  be  rcnHft-cd  from  nicmor>-. 
Not  cop>--protected.  HOK^  H02K^  support  Graph-ln-tbc  Box "  and  Instuil  Graphs'"  arc  (radcmarlu utf  .New 
tnftUnd  Software.  Inc. 


Send  me  

( Not  Cop)-  Protected ) 


_Graph-in-tbe-Box  Version  1.3 


Ci^^ 


IHcphone 


Hp 

.  Ol  Enclosed  ftif  f. 


(jrd# 

Vl!^  .MASTERCARD 


txp  Dale 


Instant  Graphs" 
in  Mftually  AiQ'  AppUcaUon 
Add  »S  shipping  aixl  handling.  CT  residcnis  add  7.5%  tax. 

Mail  coupon  to:  New  Enfglanl  Software.  Inc  .  (iirenwich  ( )Bicc  Park  #  .1.  drcmwich.  (.T  068.<  I 
European  l«|uifles:  IDE  DATA  AB.  Dandert  d.  .Sweden.  Tel  468      2^  10  PC 
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Enter  A  New  Age  In  Accounting  Software. 


1985 
PRODUCT 
OF  THE 
YEAR 

0^ 


Dac-Easy  Version  2.0, 
The  Most  Amazing 
Combination  Of  Speed, 
Power,  Flexibility,  Ease 
Of  Use  And  Value 
Ever  Offered. 

We  proudly  announce  Dac-Easy 
Accounting,  Version  2.0.  The  next 
generation.  It  will  break  all  previous 
standards  of  Fr-J^  EDITORS 
formance  and  Ssd  CHOICE 

value.  Dac-Easy 
Accounting  2.0 
offers  you  an  in- 
credible number 
of  powerful  new 
features  over  the 
industry's  long 
running  best 
seller,  the  orig- 
inal Dac-Easy 
And  for  the  same  incredible  price! 
While  others  continue  to  provide  far 
fewer  features  at  far  higher  prices,  Dac 
has  dramatically  improved  the  revolu- 
tionary package  that  won  InfoWorld's 
1985  overall  "Best  Software  Value"  and 
PC  Worid's  1986  World  Class  Award. 

Naturally,  we've  kept  all  the  impres- 
sive features  which  have  led  nearly 
200,000  users  worldwide  to  rely  upon 
Dac-Easy  Accounting.  New  Dac-Easy 
Accounting  2.0  has  over  50  major  en- 
hancements from  the  original  record 
setting  package.  We've  substantially 
improved  its  documentation,  speed, 
flexibility,  ease  of  installation,  ease  of 
use,  and  power.  Version  2.0  is  abso- 
lutely the  best  accounting  package  on 
the  market,  regardless  of  price.  It 
offers  you  more  than  programs  costing 
hundreds,  or  even  thousands,  more! 

Experts  Will  Love  Its  Power. 
Beginners,  Its  Simplicity. 
And  Everyone,  Its  Price. 

New  Dac-Easy  Accounting  destroys 
the  myth  you  have  to  trade-off  power 


for  ease  of  use.  Version  2.0  has  awe- 
some power  plus  incredibly  easy 
operation  that  can  help  you  better 
manage  virtually  any  type  business- 
fast.  You'll  have  quick,  finger-tip 
access  to  vital  information  about  cash 
flow,  pricing,  inventory  turns,  sales 
trends,  profitability,  and  more. 

Redesigned  in  C  language, 
Dac-Easy  is  amazingly  fast  in  areas 
such  as  sorting  your  files  and  reporting 
information.  Yet,  there's  never  been 
an  easier  accounting  package  than 
Dac-Easy  Accounting  2.0.  With  our 
new,  expanded  manual  and  context 
sensitive  help  to  guide  you  every  step 
of  the  way,  you'll  soon  be  enjoying 
the  benefits  of  computerized 
accounting. 

Version  2.0  is  unbelievably  easy  to 
install.  To  set  up  your  files,  you 
simply  answer  five  easy  questions. 
Dac-Easy  conveniently  provides  sample 
Chart  of  Accounts,  Income  Statement 
and  Balance  Sheet,  which  most 
businesses  can  use  with  little  or  no 
modification.   Ana  because  new 
Dac-Easy  is  intuitively  programmed,  it 
saves  you  even  more  time  and  key- 
strokes during  file  setup.   Every  major 
file  contains  a  pop-up  window  that 
allows  you  to  set  up  current  informa- 
tion ultra-fast. 


Best  of  all.  Version  2.0  is 
available  for  the  unbelievably  low 
price  of  S69.95.  Compare  its  features 
with  all  other  accounting  software  and 
you  will  agree.  New  Dac-Easy  offers 
absolutely  the  best  performance,  ease 
of  use  and  value  in  the  industry! 


Feature  For  Feature,  The 
Number  One  Accounting 
Package  On  The  Market 

Never  before  have  seven  powerful 

accounting  modules  been  so  perfectly 
integrated  in  one  system.  General 
Ledger,  Accounts  Payabje,  Accounts 
Receivable,  Inventory,  F*urchase  Order, 
Billing,  and  Forecasting  work  in  single 
disk  harmony  to  give  you  fast,  flexible 
reporting,  analysis,  and  forecasting  for 
service  or  product  based  businesses. 
Data  that  is  entered  once  is  automat- 
ically posted  to  all  other  modules. 


General  Ledger 
Accounts  Payable 
Accounts  Receivable 
Inventory 
Purchase  Order 
Billing 
Forecasting 


New  capabilities  include 
departmental  profit  &  loss  by  product 
line  or  customer,  multi-company,  point 
of  sale  invoicing,  automatic  back  order 
control,  sample  Chart  of  Accounts  & 
Financial  Statements,  service  business 
billing,  full  help  screens,  on-line  and 
batch  processing,  financial  ratios  and 
much,  much  more. 

Add  these  to  the  features  which 
have  made  Dac-Easy  the  fastest  selling, 
most  highly  praised  accounting 
package  in  history,  and  you'll  see  why 
Dac-Easy  Accounting  2.0  is  the  best 
accounting  software  for  your  business. 


iteria 


GENERAL: 

•Multi-company,  mulli-dcpanmcntal  •Pavswond 
prolcclcd  •Exicnsivc  4.V1  page  manual  wiih 
acccninling  primer  •On-line  toniexi-venvilive  help 
•Fxsl-Slan  Inslallaium  •Ptiint-i)f-salc  •Menu- 
driven  •Over  7(KI  iliflercnl  repnn\  •Billing 
module  lor  service\  •Free  phone  suppcin* 
available  •Batch  &  on-line  pnKessing 
GENERAL  LEIKiER: 

•Moditiahte  pa'-designed  Chart  of  Accounts  & 
Financial  Statements    9^  Year  account  history 
•Pencil  &  pen  feature  for  corrections  •rnlimited 
journals        •Unlimited    accounts  •Automatic 
budgeting  •Financial  ratios  and  more 
ACCOLNTS  RECEIVABLE: 
•Open  invoice  or  balance  forssard  •Flexible  aging 
•On-line  automatic  posting  •Depanmenlali/ation 
by  customer     •Customized  text  on  statements 
•Cash  flow  analysis    •Mailing  labels  •I-1cxible 
invoice  alhK'alions  ^3  Year  history  •Automatic 
finance  charges    •Notepad  window  •Supports 
partial   payments     •Sales  analysis  and  sales 
budgeting  and  more 
ACCOUNTS  PAYABLE: 
•Check   pnnting   from   multiple  bank  accounts 
•Automatic  alliKation  of  available  cash  •Vendor 
diiectories  and  labels  •Flexible  aging  •On-line 
posting  to  other  modules     •Flexible  invoice 
alUKations     •Automatic  repnnting  of  checks 
•Notepad      window       •Purchase  forecasting 
•Unlimited  alliKalions  per  invoice   •10  Invoices 
per  check  •Browse  invoice  and  more 
BILLING: 

•Invoicing  on  plain  or  pre  printed  forms  •Special 
service  billing  routine  •Sales  journals  •Invoice 
remarks  •On-line  posting  to  other  modules 
•Credit  memos  •Revenue  <&  cost  alliKation 
•Packing  lists  •Point-iif-sale  invoicing  and  more 
INVENTORY  (PRODUCT  OR 
SERVICE): 

•Supptirts  3  most  popular  costing  methods 
•Physical  inventory  routine  with  count  sheets 
•Accepts  any  measure  of  units  •Special  services 
file  •Automatic  changing  of  costing  methods  »i 
Year  history  for  all  prixlucts  and  services  with 
automatic  forecasting  •Automatic  pricing 
assignments  •Alen  &  activity  reports  •On-line 
posting  iind  more 

PURCHASE  ORDER: 

•99  Items  per  P.O..  per  line  ami  total  discounts  in  S 
or  1  •Full  back-order  control  •Purchase  journal 
•P.O.  status  report  •On-line  processing  and  more 
FORECASTING: 

•Forecasts  budgets  for  all  principal  files  using 
different    calculation    methods  ^Powerful 
forecasting  reports  with  Iri-dimcnsional  totals 


TO  ORDER  CALL  TOLL  FREE 

1-800-992-7779 

IN  TEXAS  CALL  1-214-458-0038 


30  DAY  MONEY  BACK  GUARANTEE 

Dac  offers  30  day  unconditional  guarantee 
on  all  prxxlucLs  boughl  directly  from  Dac 
Software  (less  shipping  charges).  There  is  a 
$10  restocking  fee  if  the  disk  envelope  Is 
opened. 

♦Registered  users  receive  free  support  for 
the  first  60  days  (maximum  10  minutes)  on 
every  Dac-Easy  software  product  (does  not 
include  upgrades). 

Minimum  Hardware  ftoqulrenwfits:  All  Dac  Easy 
Products  run  on  IBM  or  compatibles,  two  disK  drives.  MS- 
DOS  Of  PC-DOS  2.0  Of  later.  80  column  pnnter  able  to 
pnnt  132  column  in  compressed  mode,  color  or 
monocbrome  mooilor.  256K  memory  (Dac  Easy  Mate 
requires  384K) 

MS-DOS  is  a  trademark  ol  Microsoft  Corp  IBM  &  PC- 
DOS  2.0  are  registered  trademarVs  ot  International 
Business  Machines  Corp.  Dac-Easy  is  a  trademark  of 
Dac  Software.  Inc  .  Dallas  TX  75244. 


Free  Support  Now  Available! 

The  new  2.0  series  is  so  easy  to 
install  and  use  you  might  never  need 
a.ssistance.  but  if  you  do.  fast  Dac 
support  is  just  a  phone  call  away.  Our 
staff  includes  experts  in  accounting, 
payroll,  word  processing,  and  database 
management  who  are  ready  to  help 
you  in  the  first  60  days  without 
charge.*    You  can  always  count  on 
Dac  for  quick,  accurate  answers. 

Get  The  Version  2.0  Edge  In 
Profitably  Managing  Your 
Business. 

We're  proud  to  announce  that  the 
rest  of  our  Accounting  series  has  been 
equally  enhanced  to  match  the  indu.stry 
leading  standards  of  Dac-Easy 
Accounting  2.0.  Dac-Easy  Payroll  2.0 
is  the  fa.siest  selling  payroll  package 
in  the  industry,  offering  personnel 
management,  automatic  payroll 
proce.ssing,  automatic  tax  calculations 
(all  50  states),  and  more.  It  retails  for 
just  $49.95.  Dac-Easy  RePori  2.0  at 
only  $39.95  is  a  powerful  report 
generator  in  addition  to  a  file  transfer 
utility.  Just  imagine  creating  custom 
reports  using  fields  from  any 
accounting  or  payroll  file,  plus  having 
the  ability  to  instantly  send  that  data 
to  your  favorite  spreadsheet  or 
databa.se. 

Dac-Easy  Mate  2.0  at  S39.95 
provides  advanced  utility  functions 
when  working  with  Version  2.0 


Dac-Easy  Accounting  or  Payroll.  Like 
long  macros,  handy  notepad,  full 
featured  calculator,  plus  a  fa.st  backup 
utility  that  allows  you  to  stay  in 
Dac-Easy  Accounting  2.0  while  backing 
up  files. 

Our  new  Accounting  and  Payroll 
Tutor  ($19.95  per  package)  each  contain 
an  accounting  or  payroll  primer, 
respectively:  illustrations  of  best  uses 
of  the  many  management  reports;  plus 
step-by-step  examples  of  common 
business  applications.  They're  perfect 
for  leaming  accounting  and  payroll 
basics,  and  for  mastering  the  programs. 

You  win.  The  Version  2.0  family 
gives  you  absolutely  the  best 
combination  of  user  conveniences, 
power,  efficiency,  and  speed. ..at  truly 
phenomenal  prices.  Act  now  and  put 
the  Next  Generation  of  Accounting 
Software  to  work  for  your  business! 

Take  Advantage  Of  Our  Special 
Upgrade  Offer. 

The  upgrade  to  Dac-Easy  Accounting 
2.0  is  only  S35.00  and  includes  the 
Version  2.0  program,  our  totally  new 
430  page  manual,  sample  Chan  of 
Accounts  &  Financial  Statements,  plus 
Version  1 .0  to  Version  2.0  file 
conversion  utility.  Dac-Easy  Payroll 
2.0  upgrade  is  available  for  S30.00  and 
contains  the  program,  new  manual,  and 
file  conversion  software.  You  may  also 
get  2.0  versions  of  Dac-Easy 
Accounting  Tutor  ($15.00),  Dac-Easy 
Payroll  Tutor  ($15.00),  Dac-Easy  RePort 
($25.00),  and  Dac-Easy  Mate  ($25.00). 

Call  1-800-992-7779  today  with 
your  serial  number  to  purchase  upgrades 
for  2.0  products.  You'll  double  your 
operating  efficiency  for  a  fraction  of  the 
cost  of  the  original  packages. 


Mail  to: 

*^dac  sonware,  inc. 

4801  Spring  Valley  Rd.  BIdg.  1 10-B 
Dallas,  Texas  75244 
□  Yes,  plea.se  rush  me  the  following 
Dac  products: 

PryJiA.1                 Qtn.      tsxt  Suiiioul 
Dac-Easy  Accounting  2.0  $  69.95   


Method  of  Payment:     □  Check       D  Money  Oder 
□  MC      GAMX  DVISA 


Account*  _ 

Expires  

Name  


Dac-Easy  Payroll  2.0   $49.95   

Dac-Easy  Accl.  Tutor  2.0  $  19.95   

D»c-Easy  Pay.  Tutor  2.0   $19.95   

Dac-Easy  Mate  2.0   $39.95   

Dac-Easy  RePon  2.0   $  39.95   

Add  Shipping  Charge  $7.50 

Texas  Residenus  Add  Sales  Tax  (7'/4%)   

CODE  117   


X  Signature 

Company  

Address  


.Ph.#  . 


City. 


Slate  . 


.ZiP- 


Compuler  Brand 
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We  Do  Windows 

Choose  from  a  Complete  Family  of  Windows 
compatible  Graphics  Applications. 


Micrografx  is  the 
premier  developer  of 
graphics  applications 
compatible  with  Microsoft 
Windows.  And  Windows 
DRAW,  Windows  GRAPH, 
and  In*a*Vision  are 
recognized  as  the  leading 
graphics  applications  in  the 
industry. 

Windows  DRAW  is  a  busi- 
ness drawing  and  presenta- 
tion graphics  program, 
which  includes  over  1000 
predefmed  clip  art  images. 
Windows  DRAW  was  rated 
as  the  number  one  free-form 
graphics  program  by  Soft- 
ware Digest  (Dec,  1986) 
and  is  sold  internationally 
by  Microsoft. 


Windows  GRAPH  is  a  business  graphics  and  charting  program,  and  is 
the  newest  member  of  the  Micrografx  family.  With  Windows  GRAPH, 
you  can  create  an  unlimited  variety  of  area,  bar,  column,  line,  pie, 
scatter,  combination,  and  table  graphs.  Use  existing  spreadsheet  data 
or  enter  data  directly  to  create  a  stunning  array  of  two-  and  three-di- 
mensional color  graphics.  Then  enhance  your  charts  with  free-form 
drawings,  multi-font  text  and  clip  art. 

In*a*Vision  is  a  powerful,  easy-to-use  Computer  Aided  Design  (CAD) 
program.  In*a*Vision  was  the  first  Windows-compatible  program  and 
according  to  PC  Magazine  (June,  1987),  "In*a*Vision  is  still  the  best 
Windows-specific  application."  In*a*Vision  is  ideal  for  design  profes- 
sionals. Whether  you  are  creating  complex  technical  drawings,  sche- 
matics, flowcharts,  floor  plans,  organization  charts  or  designing  your 
own  new  kitchen,  In*a*  Vision  makes  your  job  easier. 


Each  Micrografx  application 
is  compatible  with  Microsoft 
Windows.  And  compatibil- 
ity with  Windows  today 
guarantees  an  easy  upgrade 
path  to  the  Windows  of  to- 
morrow. 

With  Windows,  each  Micro- 
grafx application  can  run  in 
a  window  simultaneously 
with  any  other  Windows  ap- 
plication. And  Micrografx' 
applications  are  data  com- 
patible with  all  other  Win- 
dows applications  through 
the  Windows  Clipboard.  A 
common  user-interface,  pull- 
down menus,  mouse  sup- 
port, shared  device  drivers 
and  our  common  "object- 
oriented"  file  structure  gives 
you  consistent  ease-of-use 
and  top-quality  output.  Our  PostScript  and  PageMaker  compatibility 
means  that  all  of  the  graphics  you  create  are  perfect  for  desktop  and 
professional  publishing. 

In  addition,  Micrografx  offers  Windows  ClipArt  with  over  1000  busi- 
ness-oriented images  and  CAD  ClipArt  with  over  1000  images  from 
the  architectural,  electrical,  chemical,  and  mechanical  engineering 
fields.  And  through  Windows  CONVERT,  your  graphics  are  fully 
compatible  with  the  AutoCAD  data  exchange  format  (DXF). 

For  additional  information  about  how  to  put  Micrografx  to  work  for 
you,  call  your  local  authorized  dealer,  or  contact  Micrografx  toll-free, 
at  800-272-DRAW  (in  Texas  214-234-1769)  or  write  to  Micrografx 
Inc.,  1820  N.  Greenville  Ave.,  Richardson  Texas  75081.  Call  today 
and  let  Micrografx  take  the  dirty  work  out  of  doing  Windows. 


MICROGRAFX 

The  Picture  of  Success 


Supports  the  IBM  AT  standard 
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Supports  the  new  IBM  PS/2  standard 


The  following  Itsling  19  trwjemafh  lelerenc*  incluOing  fegislfrfea  and  unreg.stereo  traaefnartis.  lo*  ine  compan^s  Wted  ln-a'V>»ion  Wind<w«  ClipAft  Window*  CAD  ChpAn  W,fx)oiM  CONVERT 
WuKKMi  DRAW  WiivXwi  GRAPH  Uictograta.  Irc .  PagaMaMf.  Mm  CacpoWion.  MmotoA  Winooxi,  MicniKill  ConxxiKxi.  AumCAO.  Aulooask.  Inc    '  lie?  Mcrograli.  inc 
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■  JIM  SEYMOUR 


A^^vv  technologies  have  a  way  of  changing  our  perspective  on  the  value  of  a  particular  tool. 
Maybe  the  question  we  need  to  ask  is  not '  7^  //  better?''  but '  'Is  it  appropriate?' ' 


Sometimes  I  think  I'm  moving  back- 
ward, that  I'm  swimming  against  the 
cuirents  of  change  in  personal  com- 
puting. 

And  sometimes  it  feels  good. 

Because  change  isn't  always  for  the 
good;  more  isn't  always  better;  making 
things  bigger  or  smaller  or  faster  isn't  al- 
ways improving  them. 

Case  No.  1:  The  IBM  101 -key  key- 
board. I've  been  using  my  IBM  PS/2  Mod- 
el 50  a  lot  lately,  and  as  much  as  I  like  the 
machine  I've  been  reminded  how  much  I 
don't  like  IBM's  new  (should  I  say  "lat- 
est"".') stab  at  making  a  keyboard  for  all 
seasons. 

When  I  first  started  using  an  IBM  PC  in 
the  fall  of  1981.  I  hated  the  keyboard. 
First,  there  was  the  clackety-clack.  which 
was  as  unnecessary  as  it  was  obnoxious. 
Second,  the  company  put  the  Ctrl ,  Alt.  and 
Esc  keys  in  the  wrong  places  and  made 
others  too  small.  And  third,  there  was  The 
Function  Key  Problem. 

Grouping  ten  function  keys  at  the  left 
end  of  the  keyboard  in  two  rows  was  about 
as  dumb  a  move  as  I  could  imagine.  Was 
this  PC  fmm  IBM  or  from  Bulgarian  Kom- 
puterwerkz? 

If  Gtxl  had  intended  function  keys  to  be 
stacked  up  like  automatic  transmission 
buttons  on  a  fifties  Plymouth.  He'd  have 
put  them  there.  But  He  didn't;  He  put  them 
up  top.  across  the  top  of  the  keyboard.  Just 
lcx)k  at  a  DEC  VT52  terminal's  keyboard 
or  any  other  self-respecting  'btiard:  the 
function  keys  arc  right  up  therc  where 
they're  supposed  to  be. 

P 


So  I  thought,  boy.  was  I  wrong. 

Becau.sc  software  people  understood 
how  much  more  intelligent  it  wa.s  to  do  the 
"two-finger  sneak" — using  a  function 
key  plus  Alt.  Ctrl,  or  Shift  to  make  pro- 
grams dance  and  sing.  Lcwk  at  XyWrite, 
WordPerfect,  MultiMaie.  or  any  of  hun- 
dreds of  other  programs  that  use  easy-to- 
reach  F-key-plus-something  combinations 
for  common  functions.  Highly  ergonomic 
and  intelligent. 

But  now  comes  the  101-key 
slab — somehow  "keyboard"  understates 
the  mass  of  this  thing — and  we've  lost  all 
those  nice,  convenient  two-finger  sneaks 
we  used  to  be  able  to  do  at  the  left  end  of 
the  keyboard.  Now  those  same  functions 
require  a  Horowitz-like  octave-plus  reach, 
with  the  right  hand  stretching  across  the 
keybtiard  diagonally,  or  a  clumsy  two- 
hand  move. 

This  is  progress? 

Otherwise  IBM's  101-key  keyboard  is 
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OK  (though  if  IBM  engineers  had  taken  a 
lcK)k  at  Datadcsk's  superb  101  -key  'board, 
they  could  have  made  it  better),  and  I'll  get 
used  to  it.  But  I'll  always  miss  the  deft 
flicks  and  one-handed  operation  of  the 
function  keys  at  the  left  end  of  the  key- 
board— where  God  intended  em  to  be.  of 
course. 

Case  No.  2:  EGA.  VGA,  and  multi- 
scanning  monitors.  I  am  an  unabashed  fan 
of  hi-res  color  monitors  for  everything.  Pe- 
ter Norton  and  I  have  argued  in  print  abt)Ut 
this,  and  I've  always  come  down  big  on 
the  side  of  color.  Color  Is  the  Future,  etc., 
etc. 

But  much  of  the  time  these  days  I'm  us- 
ing a  nice  old  monochrome  monitor.  I've 
been  working  with  Lotus's  Manuscript 
word  processor  a  lot.  The  program  is  resiv 
lutely  anti-WYSIWYG:  what  you  see 
bears  almost  no  resemblance  to  what 
you'll  get — thankfully,  since  what  you  see 
looks  terrible. 

Manuscript  looks  awful  on  a  CGA 
monitor  and  pretty  good  on  an  EGA.  But 
take  a  look  at  it  sometime  on  a  Princeton 
Max- 12  amber  monitor  (mine  was  in  a 
closet,  covered  with  dust).  htx)ked  up  to 
one  of  Kevin  Jenkins's  Hercules  Plus 
graphics  cards.  Wow! 

The  applications  software  world  didn't 
pay  much  attention  to  the  Hercules  Plus 
when  it  was  introduced  last  year.  We  were 
on  the  cusp  of  SuperEG  A  and  the  then-un- 
announced-but-surely-magical new  IBM 
graphics  standard,  and  so  a  fast,  reason- 
ably priced  Hercules  card  with  something 
weird  called  RAMfont  didn't  get  much 
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ink.  Nor  did  it  inspire  very  many  screen 
drivers. 

But  Lotus  looked  and  listened,  and  it 
supports  RAMfont  Manuscript.  With 
the  Hercules  card.  Manuscript  can  now 


If  you  want  double  or  nothing, 
RM/COBOL-85  roUs  both  the  74 
and  85  standards  into  a  single  com- 
piler. It  can  compile  your  present  ap- 
plications without  change,  do  it  twice 
as  speedily,  store  data  in  as  little  as  a 
fifth  the  space,  and  run  those  pro- 
grams up  to  eight  times  faster  than 
with  earlier  RM  COBOL's! 

So  don't  let  conversion  from  the  74 
to  the  85  standard  ruin  your  '87!  In  a 
single  stroke  you  could  move  all  de- 
velopment work  to  PC's,  if  not  there 
already,  and  be  up  and  running  nght 
away.  No  conversion  downtime. 

When  ready  for  the  85  extensions, 
just  set  a  command  line  option  switch 
and  add  new  features  to  your  programs 
to  give  them  the  structure  and  per- 
formance the  85  standard  adds  to  the 
language  You  also  get  useful  74  fea- 
tures such  as  Sort-Merge  and  Stnng- 
Unstnng.  The  one  compiler  is  GSA- 
certified  error-free  for  both  standards! 

RM/COBOL-85  is  designed  for 
machine-independence.  Develop  on 
your  PC  with  the  confidence  that  your 


show  character  attributes  in  its  page-pre- 
view mode.  And  it's  acceptably  fast. 

So  I'm  back  in  the  monochrome  world, 
back  using  a  fixed-scanning-rate  monitor, 
in  non-WYSIWYG  .  .  .  and  loving  it. 


application  can  get  along  in  the  DOS, 
XENIX  and  UNIX  worlds  Moreover, 
the  RM/COBOL  family  expands  to 
IBM's  PC  Network™  and  Tbken  Ring, 
3Com's  3Plus™,  and  multi-user  setups 
under  UNIX™  and  XENIX™ 

Ryan-McFarland  COBOL's  have 
been  in  use  since  1976  on  over 
500,000  installations.  This  is  software 
from  professionals. 

List:  CaU 
RM/COBOL-85  $1,250  for 

Original  RM/COBOL    $  950  Oar 
for  UNIX  or  XENIX      $1,250  Price* 


Call  Us  at... 

800  PC-BRAND 

That's  (800)  722-7263. 
In  NY  State  call  (212)  242-3600 
PC  Brand,  150  5th  Ave. 
New  York,  N.Y  10011-4311 

Telex  667962  (SOFT  COMM  NYK) 

Prices,  terms,  and  speafications  subjea  to 
change  without  notice  ©1987  PC  BRAND 


Case  No.  3: 1  have,  use  frequently,  and 
love  dearly  a  Toshiba  T3 100  lap-portable. 
It's  a  full-function  PC  AT  in  a  smaller- 
than-attache-casc-sized  lx)x,  and  a  year  af- 
ter I  got  it  it's  still  a  wonder. 

But  I  don't  always  need  all  that 
80286/DOS  firepower  when  I'm  travel- 
ing. Sometimes  if  I'm  just  gone  overnight 
on  a  speaking  trip,  all  I  really  need  is  a 
compact,  smart  terminal  with  a  little  mem- 
ory and  a  decent  text  editor  built  in  so  that  I 
can  log  on  to  MCI  Mail  and  keep  up  with 
what's  going  on  at  the  office.  So  1  find  my- 
self still  using  my  old,  battered  Tandy 
Model  100  a  lot.  No  offense,  Toshiba,  just 
a  matter  of  choosing  the  appropriate  tool . 

If  there  is  a  common  thread  through  all 
this  apparently  retrograde  behavior,  it's 
exactly  that  issue:  using  what's  appropri- 
ate. Judging  from  the  actions  of  legions  of 


■  I  don't  always  Azee(i 
all  the  Toshiba  T31 00' s 
80286/DOS  firepower 
when  I'm  traveling. 

software  developers,  10  function  keys  at 
the  left  end  of  the  keyboard  have  become 
more  appropriate  than  12  strung  left  to 
right  across  the  top. 

Judging  from  the  actions  of  the  Manu- 
script development  team,  a  crisp,  high- 
resolution  moncKhrome  display  driven  by 
a  Hercules  Plus  card  is  more  appropriate 
than  a  NEC  MultiSync,  which  just  shows 
my  subheads  in  blue. 

And  when  my  traveling-PC  needs  con- 
sist of  sending  and  receiving  MCI  Mail, 
the  lightweight,  cheap,  durable  Tandy  is  a 
more  appropriate  tool  than  a  Toshiba, 
which  can  compute  rings  around  a  Tandy. 

So  maybe  I'm  not  such  a  throwback  af- 
ter all. 

The  magic  of  the  new.  small,  and  fast 
can  be  considerable.  But  mismatching  the 
tool  to  the  job — hauling  a  15-pound  To- 
shiba 3.400  miles  when  a  4-pound  Tandy 
Model  1 00  would  have  done  as  well — isn't 
magic:  it's  just  plain  dumb. 

That's  retrograde  thinking.  i^. 
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From  Ryan-McFarland: 

COBOL's 

DOUBLE  STANDARD 
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Get  your  message  across  in  a 
matter  of  minutes. 


Lotus  Express"— now  you  can  send  and  receive  messages  and 
information  in  minutes. 

When  you  send  something '  'express,' '  it  shouldn't  take  all  night  to  arrive. 
Now  with  Lotus  Express  for  MCI  Mail,*  it  doesn't. 

In  fact,  for  very  little  expense  and  just  a  few  minutes,  you  can  send 
important  messages  and  data  dear  across  the  world. 

Send  anything— even  PC  files— right  from  your  desk. 

Lotus  Express  is  communications  software  that  lets  you  send  and  receive 
spreadsheets,  word  processing  documents,  electronic  mail,*  files  and 
telexes— anything  that  you  can  create  with  your  PC.  And  it's  easy  to  use. 
So  you  never  have  to  waste  time  with  manual  file  conversions,  rekeying, 
or  reformatting. 

With  Lotus  Express,  you  simply  enter  the  recipient's  user  name  or  ad- 
dress. Use  the  full-screen  editor  for  easy  composition.  If  you  need  to  send 
a  PC  file,  just  select  one  simple  command  and  specif^^  the  file  name.  Then 
send  your  mail  on  its  way  with  the  'transmit'  conmand.  .No  manual  log- 
ons. No  script  writing,  ^id  you  never  have  to  unload  the  program  you're 
working  in. 

Minutes  later,  your  message  or  file  arrives  at  its  destination  in  usable 
and  revTsable  form-formulas  and  formats  intact. 

Save  time,  money  and  trouble. 

With  Lotus  Express,  there's  no  complicated  communications  software  to 
learn.  And  no  need  to  alert  the  receiving  party,  or  sit  by  your  PC  while 
messages  are  being  sent  or  received.  What's  more,  Lotus  Express  lets  you 
maintain  local  making  lists  on  your  PC . 

Best  of  all,  you  can  send  information  much  faster  than  overnight  cou- 
riers (for  a  fiaction  of  the  cost),  and  with  speed  and  quality  transmission 
you  can't  get  fiiom  a  YKk. 

Get  your  mail  automatically. 

Receiving  information  is  even  easier  than  sending  it.  In  memory-resident 
mode,  Lotus  Express  automatically  logs  on  and  checks  your  MCI  Mailbox- 
at  intervals  you  specify.  It  downloads  your  messages  to  your  PC,  files  them 
on  a  disk,  and  "beeps"  to  let  you  know  they've  arrived. 

All  you  have  to  do  is  read  them.  And  that's  easy  too,  because  Lotus  Express 
indexes  your  messages  by  date,  time,  sender,  and  subject.  Just  highlight 
the  message  you  want  to  read  and  press  "return.' '  What's  more,  you  can 
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file  your  messages,  in '  'folders"  that  you  create,  with  index  information 
readily  visible  on  a  summary  screen. 

Reach  almost  anyone. 

lb  use  Lotus  Express,  all  you  need  is  an  IBM*  PC  or  compatible,  with  a 
Hayes  Smartmodem,*  or  true  compatible.**  You  can  communicate  elec- 
tronically with  other  MCI  Mail  users  or  CompuServe*  users. 

Lotus  Express  and  MCI  Mail  will  also  deliver  to  any  postal  address-or 
any  of  the  1.8  million  telex  users  around  the  world. 

Order  Lotus  Express  risic  free. 

Isn't  it  time  you  saved  some  money  on  your  overnight  courier  bills?  And 
sent  your  information  quickly  and  easily? 

For  only  $100,  you  can  buy  a  copy  of  Lotus  Express  for  MCI  Mail  directly 
from  Lotus  *  Your  MCI  Mailbox  is  FREE  for  the  first  year.  And  you  also 
receive  your  own  telex  number  Of  course,  if  you're  not  completely  satis- 
fied within  30  days,  we'll  give  you  a  full  refund. 

So  visit  your  local  authorized  Lotus  dealer  Or  call  1-800-345-1043 
today  Ask  for  product  QA-1757.  For  a  3.5"  disk  version  ask  for  product 
QA-3167.  (Or,  for  more  information,  call  and  ask  for  QA-2805.)  Because 
when  you  need  to  send  something '  'express,' '  Lotus  knows  what  it  means. 


Lotus  Express 


PC  Communications  Softvoare  for  MCI  Mail. 

©  1987  Lotus  Development  Corporation  Lotus  Express  and  Lotus  Metro  are  trademarks,  and  Lotus  tsa 
registered  trademark .  of  Lotus  Development  Corporation  Smanmodera  Is  a  registered  trademark  of 

.Microcomputer  f^ucts  Inc  MCI  Mail  is  a  registered  service  mark  of  MCI  Mall  Communicalwns 
Corporation  CompuServe  Is  a  registered  trademark  of  CompuServe  Inc. 

'Eledronic  mail  allows  the  sender  to  compose  a  message  and  send  it  to  another  person's  computer 
' '  mailbox ' '  The  receiver  merely  checks  his  her  mailbox .  reads  the  message .  and  then  responds  In  the 
same  n-ay. 

•  -IBM  PC,  PC/XTor  Enable  PC  (DOS  2  0  or  higher),  IBM  ATfDOS  3  Oor  higher),  COMPAQ  PORTABLE. 
PORTABLE  n  (DOS  2  02 or  higher).  COMPAQ  DESKPRO  (DCK  2  01  or  higher)or  AT&T  6300  (DOS  2  II). 

Lotus  Express  Is  based  on  proprietary'  Lotus  Metro"  technology  It  Is  a  HAM  resident  "pop  up' ' 
conducting  background  communlcatkHis  with  MCI  Mail  It  supports  up  to  9  mailboxes  per  PC . 

MCI  Mail  charges  SI  for  each  block  of  7,500  characters  (3-5  pages)  sent  Short  messages  of  500 
(or  fewer)  characters  are  only  45<. 
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HOW  TO  SOLVE  7Hi 
COMMON  BUSINESS 
WITH  YOUR  IB 

li 

M 

TEN  MOST 
PROBLEMS 

P€(OR  COMPATIBLE) 

tulU,  tmmrmmt9»4  tmltwmn  Pndmtit  At  Hntmtt  McMt  Thmft  taltwmn  Sxpnu/Mntt  We  give  you  value  for  your  software  dollar  with  exclusive  POcompatible 
business  programs  at  the  lowest  possible  prices,  all  backeO  by  our  unconditional  money-back  guarantee.  Why  Mmtk  Imw  prt*»tt  Fact  is.  we  sell  more  software  if  it's  more 
reasonably  priced  Which  means  you  can  get  more  done  witfi  your  PC  during  your  business  day.  all  for  a  whole  lot  less  money 

□I,  Mailing  UsH  And  Lnbels  Made  fast  And  Easy 


To  order 
Selection  Code 


Now  you  don't  need  an  expensive  and  hard-to-use  database  program  If  all  you  want  to  do  is  print  address 
labels  for  your  business  or  customer  mailing  lists  on  your  PC. 

LA6ELWRITER  combines  the  essential  information-handling  features  you  need  with  versatile  printing  options 
to  make  it  easy  to  maintain  and  print  business  mailing  lists  on  self-adhesive,  continuous-form  address  labels 
with  your  PC'S  printer. 

LABELWRITER  features  powerful  searching  and  sorting  capabilities  for  easy  printing  of  labels  for  all  or  part  of 
a  mailing  list  file,  in  last  name  or  Zip  Code  order. 

The  most  common  label  formats  come  pre-loaded  in  LABELWRITER  for  quick  and  easy  printer  setup  With  a 
few  simple  steps,  you  can  also  adjust  LABELWRITER  to  work  with  any  other  size  and  width  of  mailing  label. 
With  LABELWRlTER's  useful  range  of  features  at  an  affordable  price,  you  get  all  the 
capability  you  need  for  fast,  easy  business  arKt  personal  mailings. 


$24.95 


□2.  How  lb  Manage  Yovr  PCs  Hard  Disk 


Get  the  most  from  your  PC's  hard  disk  with  REBOUND— tfie  easy,  powerful  way  to  organize  and  control  the 
programs,  directories,  and  files  on  your  PC's  hard  disk. 

REBOUND'S  exclusive  window  design  gives  you  lightning-fast,  one-key  access  to  all  the  common  DOS 
"housekeeping "  commands  on  your  PC —  finding,  copying,  erasing,  viewing  and  moving  files — so  you  spend 
more  time  making  your  PC  wotti  for^ou  and  less  time  learning  complicated  DOS  hard  disk  commands. 
With  REBOUND,  you  can  also  run  any  of  your  PC's  programs  at  the  press  of  a  key... just  select  the  desired 
program  from  a  REBOUND  window,  press  the  ENTER  key.  and  you're  in  the  program.  Exit  that  program,  and 
you're  returned  instantly  to  REBOUND. 

Whether  you're  a  novice  or  an  expenenced  PC  user,  we  guarantee  that  REBOUND  will  increase  your  PC 
productivity  every  business  day.  If  you  have  a  hard  disk  PC.  spend  a  few  dollars  extra  on 

To  order  MMWBjJse  REBOUND— you'll  be  very  glad  you  did!  KtBOUMD 

Selection  Code  UJOOO^ 

□3.  flif«e  PnKlital  RAM-Residenf  Business  UHlities 

The  essential  programs  you  need  most  for  the  real  world  of  business  .  WOW!  puts  a  business  calculator,  daily 
alarm/sctieduler,  and  print  style  setter  a  keystroke  away  from  your  spreadsheet,  word  processor,  database  or 
any  other  program. 

WOW!'s  practical  business  calculator  puts  a  multi-function  calculator  in  your  PC's  memory,  ready  to  be  called 
up  at  the  press  of  a  key.  The  WOW!  print  style  setter  sets  up  your  EPSON/IBM  dot-matrix  printer  to  print  in  any 
one  of  seven  different  type  styles,  from  within  any  other  program.  WOWI's  daily  scheduler/alarm  lets  you  set 
up  important  reminders  throughout  the  day. 

With  WOW!,  you  can  make  a  fast  calculation  while  using  your  word  processor.  Schedule  an  audible  reminder 
to  make  an  important  call  this  afternoon,  while  using  your  spreadsheet.  Or  print  a  letter  in  any  one  of  seven 
different  typestyles  on  your  EPSON/IBM  dot-matrix  printer — without  having  to  fiddle  with  printer 

To  order  UBIW.  use  codes.  And  all  while  using  any  other  commercially  available  program  on  your  PC. 

Selection  Code 


4.  POPULAR  SOnWAPE  Man  kMt-MMnf  taftnma  txpmt/Dlntt  pffimmt,  pHf4  at  /M  $t.9S  each. . 

I  Buy  any  J  for  tUM.  any  3  for  $17,95.  or  4  or  more  for  )usl  $S,9K  uwth  dnd  gel  even  more  value  tor  your  software  dollar!  


r:&i 

►  our  popu- 
lar LOANPAK's  impressive  win- 
dow design  does  all  the 
starxjard  loan  calculations, 
mortgage  tables,  etc  .  plus  a 
missing  factor  option  useful 
for  calculatrng  monthly  pay- 
ments at  various  interest  rates 
(E1360143) 


v\  U  '  A  1  U  C-^-  i'  c 

*  ■*      -J—  X  O  X  X 
Cue-'—  zt'Saia* 
U3  —  a.-T^u.w.a; 


[  W.  AWbvMwf  MM  Of 
lam§'9k$mtm  CMb  with 
AREA  CODE  EXPERT,  the  handy 
desktop  reference  for  your 
PC.  displays  instant  area 
codes  for  over  300  cities  (and 
vice  versa)  ACE's  fast  win- 
dows help  you  make  short 
vrark  out  of  finding  long-  dis- 
tance numbers  (E1370952) 


Mi  A» 

get  the  most 
common  firtarKial  calculations 
in  one  indispensable  pack- 
age. INVESTtCALC  combines 
Future  Value.  Investment  and 
Annuity  Returns.  Regular  De- 
posits for  Returns  and  lots 
rTKxe  in  a  fast  package  that 
irKludes  report-ready  printing 
(E1360742) 


r>eat  label- 
ing of  your  library  of  data 
disks  made  easy  with  DISK 
FILER  Print  the  filename  con- 
tents of  your  disks  m  reduced 
size  type  on  setf-stick  disk 
labels  on  your  EPSON/IBM  dol- 
matrix  printer  a  great  "get 
organized"  program! 
(E4300451) 


Marf*  Jfaqpl*  get  over  50 
professionally- written  business 
letters  in  text  file  form  with 
DISK  LETTERS   includes  let- 
ters for  many  common  busi- 
ness situations  for  any  word 
processing  software,  so  you'll 
always  have  the  "right  words  " 
to  get  your  point  across! 
(E1370951) 


stop  cutting 
and  taping  those  extra -large 
spreadsheets!  1-2-3  Pf^lNTER 
lets  you  print  your 
spreadsheet  nxxJels  sideways 
on  your  IBM/EPSON  dot-n\atrix 
printer  for  snrooth.  continuous 
printouts,  works  with  all  pop- 
ular spreadsheets 
(E1328541) 


r  Call  our  Toll-Free  number  for  fast  shipment— VISA  or  MASTERCARD  accepted.  M«fl  Qrrfaru  Check  the  boxes  next  to  the  desired  program 
titles,  fill  out  address  form,  enclose  check  and  mail  to  S^Hnmw  Cs^rvuMvct  B^x  23U^  M^l^m9^4,  W  22n€ 

OOTMMAilfm  Your  complete  satisfaction  with  all  of  our  software  products  is  our  most  important  goal  If  (or  any  reason  you  are  not  satisfied  with  any  program  you  purchase  from  Software 
Express^! rect.  simply  return  it  to  us,  along  with  the  original  packaging,  withm  30  days  of  purchase,  and  your  purchase  price  arKl  shipping  costs  will  tie  promptly  refunded 


ID  OROm  HOm,  CALL 

1-800-3SI-8I92 

VISA  or  MASTERCARD  accepted..  In  Ml.  call  (313)  822-0603 


Sorry,  no  Purcfiase 
Orders  under  $50 


I  m  m  m^m  CIRCLE  471  ON  READER  SERVICE  CARD 

illlaSoftmreExpress 


NAf\^E 


America's  InstantSoftwareCompany. 


DIRECT 


ADDRESS 


CITY 


STATE 


ZIP 


(Orders  und«r  S20  00.  please  add  $2  50  sriipping  and  handiing~VA  RESIDENTS  Please  add 
.4.5%  sales  lai— FOREIGN  ORDERS:  Add  $15  shipping  or  $5  for  Cangda/Meiico  in  U  S  funds) 


DAY  PHONE 


OFfWriMIMri  DCheck  enclosed  ClViSA  DMASTERCARD  Enter  credit  card  number  below. 

Signature  

EXP  DATE   


I  use  an:  DIBM  PC  DPC  XT  DPC  AT  DPCir  □Compaq 

□Other  (Specify):  

PC  a/87 


Think  You 
Need  an  AT? 


Think  Again. 

TABLE  OF  BENCHMARK  RESULTS 


This  table  shows  the  results  of  the 
processor/coprocessor  sp>eed  tests  us- 
ing the  April  1986  release  of  PC 
Magazine's  'PC  Labs  Benchmark 
Tests'.  These  are  public  domain  pro- 
grams, and  are  available  on  diskette 


from  PC  Magazine,  or  via  the  PC 
Magazine  bulletin  board.  These 
results  were  obtained  by  us  at  PCSG, 
and  are  not  yet  official  published  PC 
Magazine  figures. 

The  last  line  in  the  table,  the 


Norton  System  Information  Test,  is 
not  from  PC  Magazine,  but  is  part  of 
the  popular  'Norton  Utilities.'  The 
version  we  used  was  3.1,  which  is  the 
latest  version  but  may  not  give 
identical  results  to  older  versions. 


Clock  speed  in  MHz  (IBM  PC  is  4.77) 
Empty  Loop 

Integer  add  from  memory 
Integer  multiply  from  memory 
Floating  point  without  coprocessor 
Prime  number  test 
Lotus  123  macro  (640K) 
Lotus  123  macro  (256K) 
Norton  System  Information  Test 


IBM  PC 
4.77 
1 


IBM  AT 

BREAKTHRU  286 

6 

8 

12 

^^^^^ 

^^^^^ 

6.06 

6^55 

8.3 

3.33 

4.42 

5.76 

..1.95 

2.64 

3.69 

4.62 

1.77 

3.54 

4.38 

5.73 

734 

10.2 

In  every  case  but  clock  speed  the  numbers  indicate  how^  many  times  faster  a  test  is 
performed  than  on  a  regular  IBM  PC. 


Breakthru  286 


"The  Breakthru  286  performed  flawlessly  with 
every  application  we  handed  it,  itKluding  copy- 
protected programs  and  nine  memory-resident 

utilities  at  once." 
Stephen  Manes,  PC  Magazine 


"...  Breakthru  286  is  a  'good  value  and  a  quality 
product  backed  by  effective  support." 

Dan  A.  Griffin 

The  Newsletter  of  the  AutoCAD  User's  Group 


Make  Your  IBM  PC  Faster  Than  an  AT  in  Just  5  Minutes! 


SfiMd  figures  are  consolidaled  results  from  10  tests  tA 
CPU  performance  (See  Accelerator  Boards  Special  Report, 
December  1, 19S6.) 

□  Microspeed  Fast  88  $149 

□  Microsoft  Mach  10  $395 

□  Univation  Dream  Board  $512 

□  Orchid  Turbo  EGA  $945 

□  SXkD  Standard  286  $995 

□  Classic  Speedpack  $995 

□  Orchid  PC-Turbo  286e  $1 , 195 

□  Breakthru  286-12  $595 


Accelerator  Cards:  Speed  and  Value 


REPRINTED  FROM  INFOWORLD.  APRIL  27, 1987 


Breakthru  286-8MHz-$395 
Breakthru  286-12MHz-$595 


LIGHTNING™— FREE  with  Breakthru 
speedup  hardware— $89.95  purchased  separately 


The  Next  Generation 
in  IBM  PC 
Speedup 
Boards 


We  are  excited  about  our  three 
speedup  products.  You  probably 
know  about  our  Lightning  disk 
access  speedup  software  that  was 
awarded  PC  magazines's  Best  of 
1986  award  (see  box).  After  the 
smashing  success  of  Lightning,  we 
developed  the  Breakthru  286  board 
to  be  literally  the  most  advanced,  fast- 
est, most  feature-rich  board  available. 
Now  we  go  ourselves  one  better 
with  the  Breakthru  286-12.  This  new 
board  has  the  clock  speed  cranked 
up  from  8  to  12  MHz  for  speed: 
up  to  10.1  times  faster 
than  an  IBM  PC. 

From  September  1986  we 
guaranteed  that  Breakthru  was  the 
best  designed  and  most  functional 
speedup  card  available. 
And  the  runaway 
success  it  has 
enjoyed  truly 
proved  that 
assertion. 


lo  I  it  rv 

iked  ^ 


DON'T  TAKE  OUR 
WORD  FOR  IT. 
USE  EITHER 
BREAKTHRU  286 
SPEEDUP 
BOARD 
FOR  60 
DAYS.  IF  YOU 
ARE  NOT 
SATISFIED 
RETURN  ^gk 
FOR  A 
FULL 
REFUND. 


But,  no  speedup  board  cuts  disk  access  time  in  half 


software  can 


$89.95 

or 

FREE 
w/Breakthni 


"Lightning  is  almost  mmidatory....  It  has  been  utterly  trouble  free  in  the 
year  I  have  used  it."  -  Steve  Manes,  PC  Magazine  Best  of  86  review. 


Loads  with  the  DOS  -  always  ready  as  a  background  program  to  accelerate  disk  access.  \bu  do  nothing 
-  everything  is  automatic. 

UCHTJ^JING  does  what  a  speedup  board  carfl.  You  are  going  to  be  so  amazed  when  you  s&rl  to  wofl(  with 
UCHTf'M^  installed.  Most  programs  that  frequently  access  the  disk  (hard  disk  or  floppy)  like  databases  or  word 
processors  are  made  instantly  faster  -  up  to  2  to  4  times  faster, 

UCHTT'JING  enables  an/  program  to  approach  the  same  raptd  speed  as  a  RAM  Disk,  but  it  does  it  without 
the  FIAM  Disk  danger  of  tosing  precious  data  it  you  forget  to  s*e  it.  It  worls  a  pnncple  borraved  (and  greatly  enhanced) 
tram  main  frame  technology  called  caching  But  it  doesrfl  speed  up  the  mlaoprocessof.  >txj  need  a  speedup  board  to 
inpwe  ooerationai  speed, 

UGHJhJING  &  the  sfandard  against  which  all  our  competition  measures  itself  because  w  achiae  uni\0sal 
compatibility  with  other  software  and  with  complete  reliability.  Data  is  naer  lost.  UGHTNUG  fully  exploits  Abae 
Board  memorv. 

Order  UGHTNtNG  separately  or  get  It  tree  with  your  Breakthru  286  board,  


Ci: 


"...the  Breakthru  286  was  the  card  of  choice." 
PC  BusinesSoftwareview  (Rated  #1) 

"The  12-MHz  Breakthru  286-12  speedupboard 
is  the  fastest  of  those  tested,  but  not  the  most  ex- 


pensive. On  a  dollar  per-horsepawer  basis,  it 
could  be  called  the  cheapest  boost  available  for  an 
XT' 

Mark  VV^Ich,  InfcANbrld  (Rated  #1) 


"ThePCSG  Breakthru  286 achieved  the  best  per- 
formance results  of  the  caching  boards  tested." 
Ted  Mirecki,  PC  Tech  Journal  (Rated  #1) 


And  now  we  have  a  new  Breakthru 
286-12  board  that  is  33% 
faster  than  the  regular 
Breakthru  or  regular  8MHz 
IBM  AT,  and  up  to  a  whopping 
1,000%  faster  than  a  regular  PC. 

How  wonderful  to  convert  a 
PC  or  XT  or  clone  to  a 
$4000  AT  without 


expense. 
But  when  you 
get  ready  to  spend  $395.00  or  $595.00 
you  want  to  be  sure  your  choice  is 
the  very  best. 

Faster  and  smarter  than  an  AT- 
PCSG  guarantees  it. 

HERE'S  WHY  THESE  TWO 
BOARDS  ARE  SO  SPECIAL. 
First,  they  install  so  easily. 

It  is  a  half-slot  card,  only  five 
inches  in  length.  You  don't  even  have 
to  give  up  a  full  slot.  What's  more, 
unlike  competing  products  it  works 
in  the  Compaq  Portable  and  most 
clones.  Easy  diagrams  show  how 
you  just  place  the  card  in  an  open 
slot,  remove  the  original  processor 
and  connect  a  single  cable.  There  is 
no  software  required.  From  that 
moment  you  are  running  faster 
than  an  AT. 

Second,  it  is  advanced.  The 
BREAKTHRU  286  replaces  the  CPU 
of  the  PC  or  XT  with  an  80286 
microprocessor  that  is  faster  than 
the  one  found  in  the  AT.  You  have 
your  choice  of  8MHz  at  $395  or  12 
MHz  at  $595.  You  can  plug  in  an 
optional  80287  math  coprocessor  chip 


for  numeric  intensive 
applications.  A  16K  cache 
memory  provides  zero- 
wait-access  to  the  most  recently  used 
code  and  data.  Look  at  the  bench- 
mark tests  box  to  see  how  our  two 
boards  compare  with  the  PC  and 
the  AT.  Speed  is  addictive.  You'll 
never  want  to  go  back  to  slow  again. 

Third,  you  have  full  compati- 
bility. All  existing  system  RAM, 
hardware,  and  peripheral  cards  can 
be  used  without  software  modifica- 
tion. Our  boards  operate  with  LAN 
and  mainframe  communication 
products  and  conform  to  the 
Lotus/Intel/Microsoft  Expanded 
Memory  Specification  (EMS).  Soft- 
ware compatibility  is  virtually 
universal. 

Fourth,  these  are  the  best.  There 
are  several  other  boards  on  the 
market.  We  at  PCSG  have  compared 
them  all,  but  there  simply  is  no 
comparison.  What  we  discovered  is 
that  many  cards  being  sold  offer  only 
a  marginal  speedup  in  spite  of  their 
claims  and  others  are  just  poorly 
engineered.  For  example  some 
boards  have  a  cumbersome 
mechanical  switch  for  going  back  to 
8088  speed,  but  the  Breakthru 
boards  have  speed  switching  soft- 
ware that  allows  you  to  drop  back  to 
a  lower  speed  on  the  fly  for  timing 
sensitive  applications.  The  8MHz 
BREAKTHRU  286  and  the  12MHz 
are  unequivocally  the  best  executed 
and  most  completely  reliable 
speedup  boards  manufactured  today. 


We  are  so  pleased  with  the 
BREAKTHRU  speedup  card.  We  use 
them  on  our  own  PC's  to  make 
them  faster  than  AT's.  We  are  really 
excited  about  this  product. 

PCSG  makes  the  unabashed 
statement  that  the  BREAKTHRU 
286  card  represents  more  advanced 
technology  than  boards  by  Orchid, 
Quadram,  PC.  Technologies, 
Phoenix... we  could  go  on.  The 
Breakthru  286  is  undisputedly  the 
fastest  turbo  board  with  the  biggest 
bang  for  the  buck.  And  we  include 
FREE  the  $89.95  acclaimed  Lightning 
software,  which  complements  the 
Breakthru  286  by  dramatically 
speeding  up  disk  operations. 

But  an  ad  can't  let  you  experience 
it  for  yourself.  That's  why  we  sell 
either  BREAKTHRU  286  8MHz  or 
12MHz  on  a  60-day  trial.  If  you 
aren't  completely  satisfied  return  it 
within  60  days  for  a  full  refund.  Call 
today  with  your  MasterCard,  Visa, 
American  Express  or  COD  instruc- 
tions and  we  will  ship  your  card  the 
very  next  day. 


(214)  351-0564 

11035  Harry  Hines  Blvd. 
Suite  206 
Dallas,  Texas  75229 


VISA 

CIRCLE  489  ON  READER  SERVICE  CARD 


FOR  THE  BEST  BUYS,  CALL  US  ANYTIME. 


Software 

Word  Processing/ 

Desktop  Publishing 

Fancy  Font 

$139 

IViILd  UqUI  I 

\Alr\rfi  *i  1 

vvoru  O.  1 

t5nQ 

MuttimstG 

Advantage-ll 

Lotus  Msnuscript 

Oilier  wnier/ 

Opener  o.u 

Pagemaker 

nro.  "lOi  vvriic 

^  1  1  9 

VclllUid  rUUiioiici 

Volkswriter  3 

$145 

Word  Perfect  4.2 

$195 

Word  Perfect 

$309 

\A/nrH  PprfAPt 

VVUI  U  r  CI  ICO  I 

Qtatinn 
OlallDII 

$  75 

VVUIUolol   flKJ  H.W 

worasiar  ^uuu  + 

YuujritA  III 

Aywriie  iii 

Database  Systems 

Clipper 

$389 

DBase  III  Plus 

$399 

DBase  III  Lan  Pak 

$  599 

Foxbase  + 

$  229 

Paradox 

$  389 

OCO.  CiIa 

Pro:  Prof  rile 

$  145 

$  219 

R  Base  System  V 

$  379 

RapidFlle 

$239 

Reflex 

$  89 

Integrated  Packages 

Enable  2.0 

$  389 

Framework  II 

$  399 

Javelin 

$Call 

Lotus  1-2-3 

$  309 

Lotus  Hal 

$  109 

Multlplan 

$  125 

Smart  System 

$  429 

SuperCalc  4 

$  319 

Symphony 

$  499 

Communications 

Carbon  Copy-f 

$  119 

Crosstalk  XVI 

$  99 

Relay  Gold 

$  159 

Smarterm(Persoft) 

$Call 

Smartcom  II 

$  99 

*CALL  FOR  SHIPPING  COSTS 


Statistics 

SPSS/PC  +  $  699 

Statgraphics  $  419 

Systat  $  469 

Graphics 

Chartmaster  $  209 

Diagraph  $  279 

Diagram  master  $  189 

Freelance  Plus  $  349 

Graphwriter  Combo  $  349 
Harvard  Presentation 

Graphics  $  229 

Maptvlaster  $  219 

MS  Chart  $  189 

PC  Paintbrush  Plus  $  109 

Picture  Perfect  i  209 

Prodesign  II  $  159 
Publishers 

Paintbrush  $  219 

Signmaster  $  139 

Desktop  Environments 

Lotus  Metro  $  65 

MS  Windows  $  65 

Sidekick  $  59 

Project  Management 
Harvard  Total 

Project  Manager  II  $  329 

Microsoft  Project  $  249 

Superproject  Plus  $319 

Timeline  2.0  $  259 

Languages/Utilities 

APL  +  V6.0  $  369 

Fastback  $  89 

Lattice  C  $  219 

Norton  Advanced  $  89 

Microsoft  C  $  279 

Mace  Utilities  $  65 

MS  Fortran  4.0  $  279 

Quick  Basic  $  69 

Turbo  Basic  $  69 

Turbo  C  $  69 

Turbo  Pascal  $  69 

Productivity  Tools 

VP  Expert  $  59 

Eureka  $  69 

Sideways  $  39 

Accounting 

BPI  $  179 

Great  Plains  $  499 

Computer  Assoc  $  399 


Hardware* 

Computers 

AST  Premium  286 

$Call 

wyse  ^oD  ro 

$Call 

Panasonic  Business 

Partner 

$Call 

Toshiba  3100/1 100-1- 

$Cail 

iviuiiiiunciion  ooarus 

Aoi  Advantage 

/H  OOI/\ 

(l^oK) 

$  349 

AST  Advantage 

Premium 

$  419 

AST  6  Pak  Plus  (64K) 

$ 

169 

AST  I/O  Mmi  II 

$ 

119 

ACT  DrAmiiim  /OCCI^V 

Aoi  rremium  (^ob^) 

$ 

219 

AST  Rampage  PC 

$  279 

AST  Rampage  286 

$ 

399 

Inboard  386AT 

$1350 

Intel  AboveBoard 

$ 

Call 

Orchid  Jet  386 

$ 

949 

PC  Turbo  286  (1MB) 

$ 

749 

PC  Tiny  Turbo  286 

$ 

449 

QuadBoard  (OK) 

$ 

109 

Display  Boards 

ATI  EGA  Wonder  + 

$ 

239 

Hercules  Graphics 

Card  Plus 

$ 

189 

Hercules  Color  Card 

$ 

159 

rnc  1  L>  u  ICO 

In-Color  Card 

$ 

309 

NECGB1 

$ 

359 

Paradise  Auto 

Switch  EGA  480 

$ 

399 

Quad  EGA  Prosync 

$ 

339 

Quadram  EGA  + 

$ 

289 

Tseng  EVA  480 

$ 

389 

Modems 

Hayes  1200 

$ 

379 

Hayes 1200B 

$ 

359 

Hayes  2400 

$ 

579 

Hayes 2400B 

$ 

529 

Migent  Pocket 

$ 

159 

US  Robotics  1200 

$ 

139 

US  Robotics  1200B 

$ 

109 

US  Robotics  2400B 

$ 

189 

Ventel2400 

$ 

409 

Ventel2400B 

$ 

409 

Watson 

$ 

339 

Emulation  Boards 

AST  5211-11  + 

$ 

629 

Irma 

$ 

725 

3.5  INCH  SOFTWARE  NOW  IN  STOCK  CALL!  ! 

24  Hours  A  Day,  7  Days  A  Week 


Our  PoHcy: 

•  Visa  or  Mastercharge- 
Shipping  via  UPS  sunao 


In  New  York  State  call  (718)438-6057 
FREE  SHIPPING 

on  all  order  over  $1000.00  Cfvdlt  card  orders  and  prepaid  order* 


Monitors 

Amdek310A  $  149 

Amdek410A  $  169 

Amdek  1280  $  779 

NEC  Multisync  $  579 

Princeton  HX-12  $  439 

Princeton  MAX-12E  $  149 

Printers/Plotters 
Epson  EX-1000 
Epson  FX-86E 
Epson  FX-286E 
Epson  LQ-1000 
HP  7475A 
HP  Laserjet  II 
NEC  3550  $  789 

Okidata  192-1-  $  379 

Okidata  193-1-  $  549 

Okidata  292  $  539 

Okidata  293  $  689 

Toshiba  P321  $  549 

Toshiba  P341  E  $  769 

Toshiba  P351 
Model  2 


549 
359 
499 
675 
$1499 
$1825 


Mass  storage/Backup 
Iomega  20  +  20 

W/intfc 
Irwin  Tape  Drives 
Plus  HardCard  20MB 
Plus  HardCard  40 
Priam  42MB  AT 
Priam  60MB  AT 
Seagate  225  W/int 
Seagate  ST238W/int 
Tallgrass 
Tecmar  OT60  Int 

Networks 
ArcNet 
Novell 

Input  Devices 
Keytronics  5151 
Keytronics  101 
Microsoft  Mouse 
PC  Mouse/paint 

Accessories 
Curtis  Ruby 
DataShieldS-100 
Logical  Connection 
Masterpiece  Plus 
Microfazer  II 
80287  Math  Chip 


$  999 


$1949 

$Call 
$  675 
$  949 
$  799 
$  899 
$  349 
$  389 
$Call 
$  899 


$CALL 
$CALL 


169 
119 
129 
109 


59 
69 
329 
129 
269 
189 


P.O.  Box  729,  Brooklyn,  NY  11230 
TELEX:  421047  ATLN  Ul 
FAX:  718-972-8346 

CIRCLE  101  ON  READBR  SERVICE  CARD 


-add  3%  •  Cash.  M  O.  or  bank  check  only— add  S5  00  per  order  •  Prepaid  personal  or  company  check— allow  two  weeks  to  clear  •  No  slaes  tax  on  orders  shipped  out  of  NY  Stats  • 
i-add  (3.00  per  item,  UPS  Blue-add  W.OO  per  item  •  All  returns  require  prior  authonzation  •  Pncss  subiecl  to  change,  call  for  latest  pncts. 
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■  STEPHEN  MANES 


The  LAPTOP 

TAPES  

The  U.S.  decision  to  slap  a  tariff  on  laptops  mystified  many  observers.  Why  were  laptops 
singled  out?  Our  investigators  have  uncovered  the  logic  behind  that  decision. 


Our  special  prosecutor  in  the  Lap- 
top^ate  Affair  discovers  a  secret 
tape  cassette  in  the  leatherette 
carrying  case  of  a  well-known  Japanese 
make  of  portable  computers. 
TRADE  ADVISER:  Gentlemen,  we  have 
a  problem. 

DIPLOMATIC  ADVISER:  You're  not 
just  whistlin'  [expletive deleted |  "Dixie." 
CEO:  Well,  let's  look  at  the  picture. 
ASSISTANT  TRADE  ADVISER:  Sir.  as 
you  know,  we  need  to  take  decisive  action 
against  the  Japanese  for  dumping  electron- 
ics parts  here  and  closing  their  gates  to  our 
exports.  These  dangerous  practices  have 
made  substantial  inroads  into  American  in- 
dustry. Something  clearly  must  be  done. 
DIPLOMATIC  ADVISER:  As  Felix  the 
Cat  would  say,  "Righty-(explctive  dc- 
leted|-o!"  But  what?  That  is  the  question. 
ASSISTANT  TRADE  ADVISER:  Yes. 
sir.  Our  current  sU^ategy  suggests  punitive 
tariffs  levied  against  a  variety  of  products. 
Option  1 — the  "strong"  option — is  to 
levy  a  heavy  duty  across  the  board  on  Japa- 
nese computer  chips. 

MILITARY  ADVISER:  No  can  do. 
Those  chips  are  in  dam  near  everything  we 
use.  Eliminate  them,  and  you've  just  elim- 
inated our  national  defense. 
ASSISTANT  TRADE  ADVISER:  Option 
2:  VCRs. 

ECONOMIC  ADVISER:  Won't  wash. 
VCRs  are  es.sential  to  the  liberty  and  life- 
style we  cherish.  For  example,  many  in- 
vestors are  gaining  new  insights  from  the 
advice  in  my  well-received  "Stocks-on- 
Tape"  course.  Perhaps  you  saw  the  review 
in  The  Wall  Street  Journal. 


ASSISTANT  TRADE  ADVISER:  CD 
players? 

PRESS  SECRETARY:  Won  t  cut  it  with 
Congress.  All  the  assistants  have  them  in 
their  offices.  I  hear  howls. 
ASSISTANT  TRADE  ADVISER:  TV 
sets? 

ECONOMIC  ADVISER:  Not  the  big- 
screen  ones.  Too  much  fun  at  parties. 
DIPLOMATIC  ADVISF:R:  And  not  the 
little  tiny  ones.  How  else  can  you  keep  up 
with  baseball  when  you're  on  the  road? 
CEO:  How  about  those — what  did  we 
used  to  call  'em  when  I  was  in  the  bus- 
iness—  19-inchers?  I  bet  nobody  buys 
those  anymore  except  maybe  ptxir  folks. 
DIPLOMATIC  ADVISER:  [Expletive  de- 
leted] splendid  idea,  sir. 
PRESS  SECRETARY:  OK  by  me. 
ASSISTANT  TRADE  ADVISER:  Fine. 
Now  that  we've  attacked  the  consumer 
electronics  field,  perhaps  we  should  tackle 
computer  technology  again.  Printers? 


MILITARY  ADVISER:  Negative.  lt  d 
end  up  costing  us  t(X)  much  to  produce  all 
our  sextuplicate  fonns. 
ASSISTANT  TRADE  ADVISER:  Desk- 
top computers  ? 

TRADE  ADVISER:  Korea  and  Taiwan 
aren't  on  ttxlay's  agenda. 
ASSISTANT  TRADE  ADVISER  [Hesi- 
tantly]: Laptop  computers? 
CEO:  Did  you  say  "claptrap"  computers? 
ASSISTANT  TRADE  ADVISER:  Up- 
top.  You  know,  something  that  fits  on 
your  lap. 

CEO:  I  get  it.  Like  a  TV  tray.  You  mean  to 
tell  me  they  make  a  computer  that  tiny? 
ASSISTANT  TRADE  ADVISER:  Yes, 
they  do,  sir. 

CEO:  That's  amazing.  American  technol- 
ogy is  the  best  in  the  world. 
TRADE  ADVISER:  It  certainly  is,  sir. 
But,  you  see.  most  of  these  laptop  ma- 
chines rely  on  foreign  technology. 
1 19  minutes  of  blank  tape.  ] 
CEO:  Oh.  Well,  I  thought  you  said  "clap- 
trap" computers.  We've  certainly  got  a 
few  of  those  around  here. 
[General  laughter.  \ 

ASSISTANT   TRADE  ADVISER 
\Chuckling  .sincerel\\:  That's  rich,  sir. 
PRESS  SECRETARY:  The  FCC  was  con- 
sidering an  outright  ban  on  laptops. 
TRADE  ADVISER:  Interterence  with  the 
airwaves,  was  it? 

MILITARY  ADVISER:  Couldn't  be.  The 
SI 0.000  laptops  we  use  don't  rely  on  bat- 
teries and  are  totally  impervious  to  radia- 
tion. I  believe  the  boys  call  'em  slide  rules. 
PRESS  SECRETARY:  No.  the  FCC  feels 
the  machines  can  be  used  to  create  offen- 
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Introducing  ViaNet: 
It  will  teach  your  PCs  to  share. 


And  put  a  smilo^n  your  face. 


Personal  computers  are  productivity  tools. 

Except  when  they've  got  every 
worker  off  in  their  own  little  world. 
With  their  own  little  empire  of  data. 
Their  own  very  costly  complement 
of  peripherals.  And  an  electronic  U 
block  wall  between  them  and  their  \\ 
co-workers.  ^Ji^ 


Knock  down  the  wall 

with  ViiiNpt®  firim  Wpstpm  ^^^^^f  ^he  easiest  way  etvr  to  share  data  and  peripherals,  like  printers, 
Distal  w^ic"'    u^jtf^  the  mind-numbing  complexity  of  conventional  nettwrk  sojtuare. 

ViaNet  is  the  easiest  network  solution  ever,  lb  learn, 
lb  use.  lb  love. 

And  dedicated  to  the  proposition  that  PC  users  work 
smarter  when  they  work  together.  Sharing  ideas. 
Sharing  information.  Sharing  resources. 

In  small  businesses  and  professional  offices.  In 
departments  within  lai^e  corporations.  Wherever  team- 
work is  a  virtue  and  PCs  have  become  indispensable 
ViaNet  is  the  answer  It's  the  software  foundation 


VIANET.  IT  THRIVES 
ON  SIMPUCITY. 

•  ViaNet  is  a  genuine  alternative  to  net- 
working schemes  you've  said 
'no  thanks"  to  in  the  past. 
Thanks,  but  netivorks 
are  too  intimidating. 
.   Not  with  ViaNet.  It's  so 
friendly  that  users 
start  sharing  with  just 
ten  minutes  of  train- 
ing, with  no  new  commands  to  learn. 

Thanks,  hut  networks  are  too  costly.  Not  from 
Western  Digital.  With  our  StarLAN  family  of  products, 
and  ViaNet,  we've  driven  network  cost  per  PC  under 
$400.  Or,  if  you  prefer  the  higher  performance  of 


Ethernet  LANs,  our  EtherCard  PLUS™  is  hundreds  less 
u  than  competitive  boards.  And  heading  lower 


/Bodi  StarLAN  and  Ethernet  are  international  stan- 
dards, too.  So  your  network  is  a  mainstream  investment 
Thanks,  but  I've  heard  that  cabling  installation 


Digital  that  make  your  network  both  fully  standard 
and  extraordinarily  economical,  lb  acquire.  Tb  install 
lb  grow  with. 


\(    can  be  awjully  expensive.  Yes,  except  StarLAN  uses 
II     your  building's  existing  telephone  wiring  —  without 
\  disrupting  your  phone  system. 


Tbday,  ViaNet  software  runs  on  our  standard  Ethernet    ])    Thanks,  but  network  file  servers  are  too  big  an 


and  StarLAN  network  hardware. 

Fine,  you  say  but  aren't  networks  more  trouble 
than  diey're  worth? 

Perhaps,  we  say  unless  they're 
based  on  ViaNet. 


/J  investment  With  ViaNet, 
f(  you  don't  even  need  one.  All 
'   network  PCs  are  created 
equal,  and  data 


Just  plug  our  VersaStak™  system  into  an 
ordinary  PC  to  turn  it  into  a  resource  sharing 
center,  uith  open-ended 
expansion  of  disk,  tape  and 
— (^tical  disk  storage. 


ViaNet  is  ideal  for  small  business  and  departments  in 
large  companies.  It  was  designed  from  the  start  to  end  PC 
isolation  and  boost  PC  productivity. 


ViaNel  is  a  registered  mdemark  and  EthetCanlPLLSandVersa.StakarelnideiTiart(s  ofV^stem  Digilal  Coiponition. 
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The  none  Company  has  given  ViaNet 
a  plug  —your  building's  existing 
phone  wiring.  Saiv  the  expense  of 
recabling.  Gain  the  flexibility  of  ? 
adding  stations  wherever  there's 
a  phone 


Stored  on  hard  disks  and  every  printer  in  the  place  is 
accessible  to  all  users.  Instantly. 

Thanks,  but  I  need  more  flexibility  than  networks 
provide.  ViaNet  thrives  on  change,  too.  It  lets  you 
put  users  and  their  printers  and  hard  disks  any- 
where you  like,  and  add  or  delete  ^ 
resources  anytime  you  like.  Combined 
with  StarLAN,  it  lets  you  add  a  PC 
wherever  there's  a  phone  jack,  and 
move  stations  around  even  while  the 
network  is  running. 

Sorry  You're  out  of  excuses.  Now 
start  sharing. 


THE  VIANET  ADVANTAGE. 
When  you're  shopping  for  a  network, 
when  you're  looking  for  a  way  to  boost 
productivity  and  efficiency,  when  you're 
desperate  for  an  approach  that 

makes  your  investment  in 
PCs  pay  off,  there's  just 
one  word  to  remember:  ViaNet. 

ViaNet  is  die  network  operating 
system  of  the  future.  Here  today 
From  small  workgroups,  linked  by 
StarLAN,  to  lull  floors  of  engineering 
workstations,  tied  together  by 
Ethernet,  things  go  more  smoodily 
with  ViaNeL 

First  of  all,  ViaNet  couldn't 
be  easier  to  use.  And  the  easier 
computers  are  to  use  die  more 
often  and  more  effectively 
they'll  be  used. 

ViaNet  lets  every  PC  do  its 
own  processing,  too,  running 
either  DOS  or  XENIX.  And  it's 
compatible  with  most  every  ^plication  program  imag- 
inable. So  the  software  you're  using  today  is  a  keeper. 


\'iaSet 


of  networking  possi- 
bilities, and  an  endless  variety' 
of  configurations  to  match  }<our 
work  st)'k. 


Combine 

ViaNet  with  our  StarLAN 
adapters  or  EtherCard  PLUS 
adafAer  for  a  complete  solution 
from  a  single  supplier. 


THE  FLEXIBILITY  ADVANTAGE. 

Most  businesses  never  stop  changing.  Growing.  Adding 
people.  Adding  offices.  Finding  PCs  more  and  more 
important  as  they're  used  for  more  and 
more  applications. 
^       That's  where  ViaNet 
^^^^"^  really  shines. 

Even       the  system  is  up 
and  running,  you  can  add  sta- 
tions or  peripherals  or  new  soft- 
ware in  seconds.  Without  a 
programmer  Or  a  degree  in 
astrophysics. 

Just  unplug  your  PC,  wheel  it 
down  the  hall  to  your  new  office  and 
plug  it  back  in.  Voila!  You're  up  and 
running. 
Adding  new  users  is  just  as  easy 
So  is  adding  entire  departments. 
Or  linking  your  department's  ViaNet 
system  with  bigger,  more  complex  net- 
works you  may  have  already  installed. 

So  why  be  tied  down  widi  more  complex 
approaches? 

HOW  TO  GET  STARTED. 
Nobody  puts  it  all  togedier  like  Western  Digital.  And 
it  all  starts  widi  ViaNet.  So  get  a  handle  on  improved 
productivity,  and  teach  your  PCs  to  share.  Let  us  help. 
Just  give  us  a  call  at  (800)  847-6181  or  call  your  Western 
Digital  L\N  Distributor  Western  Digital,  2445  McCabe 
Way  Irvine,  CA  92714. 


Ourpowerfld.  low-cost 
EtherCard  PLUS  is 
peifo:t  for  high- 
performance  networks. 


l^lfESTERiy  DtGiTAL 


CTRCLE  7«2  ON  READER  SERVICE  CARD 
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Developing  a  complex 
PC  sq>plication  with 
the  wrong  database 
has  its  pitfalls. 


Any  PC  database 
manager  can  do 
L  simple  applica- 
tions and  queries. 

But  when  you  want 
more  complex  applications, 
a  limited  product  can  be 
your  downfall. 

PC/FOCUS*  is  not  just  a 
database  manager.  It's  also 
a  true  fourth-generation 
language  with  a  complete 
set  of  developer's  tools, 
including  a  screen  painter, 
report  writer,  statistics, 
graphics,  and  micro-mini- 
mainframe  communica- 
tions. Programmer 


productivity  gains  are  often 
ten  to  one.  or  more. 

Release  3.0 
A  Window  on  the  PC 

And  with  Release  3.0. 
PC/FOCUS  can  be  com- 
pletely window-driven.  You 
can  use  windows  to  pro- 
gram. Or  create  window- 
driven  programs.  Or  both. 

In  its  table-driven  mode. 
PC/FOCUS  is  superb  for 
quickly  developing  proto- 
types for  large  applications. 
Yet  it  also  has  the  program- 
ming richness  and  power 
demanded  by  advanced 

PC/FOCUS 

Information  Builders,  Inc. 

CIRCLE  361  ON  READER  SERVICE  CARD 


users.  And  they  won't  run 
out  of  memory,  because 
PC/FOCUS  breaks  the  640K 
barrier  with  extended 
memory  support. 

It's  Better  with  Data 

And  PC/FOCUS  delivers 
real  access  to  real  data.  In 
fact,  you  can  apply  the  pow- 
erful data  analysis  tools  of 
PC/FOCUS  directly  against 
a  dBASE  file.  By  communi- 
cating with  FOCUS  in  a 
mainframe.  PC/FOCUS  can 
also  access  data  from  every 
important  mainframe  data- 
base manager,  including 
DB2  and  IMS. 

And  Multi-user 
PC/FOCUS  is  available 
today  for  all  the  major  LANs. 

We  give  PC/FOCUS  the 
same  support  as  its  main- 
frame counterpart:  locsd  help 
lines  in  12  regional  offices,  a 


Release  3.0 

Some  new  features  of  PC/FOCUS: 

Developers'  windows 

ModifyTalk  (simplifies  the  programming 

of  database  updates) 
Scripting  Language  (generates 

communications  macros) 

Full-screen  asyncfironous 
communication 

Protocol  converters 
Completely  menu-driven  user 

interface 
3-D  graphics 

central  hotline,  and  a  nation- 
al network  of  technical  sup- 
port and  trEilning  centers. 

Before  you  take  £inother 
step,  learn  more  about 
PC/FOCUS.  Call  1-212-736- 
4433,  Ext.  3700.  Or  write 
Information  Builders,  Inc., 
Dept.  L7. 1250  Broadway. 
New  York.  NY  10001.  We 
won't  let  you  down. 

KVhXX'tlS  K  .1  rt-ttL<^li-Ril  inttk-ttLirk  <ir  liitiNTtuilkiii  ttiiiklrrs  Iih 
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sive  language  and  left  where  children  can 
see  them. 

ESPIONAGE  ADVISER:  Gee,  those  lap- 
top machines  sure  make  our  lives  easier. 
We  can  always  keep  track  of  their  users, 
since  sooner  or  later  they  have  to  plug  in 
their  modems  and  use  the  phone  lines. 
TRADE  ADVISER:  Where  are  you,  bud- 
dy? Back  in  the  days  of  the  TRS  Model 
lOOs?  Today's  laptop  users  are  indepen- 
dent individualists  with  rugged  3'/:-inch 
DASDs.  [Transcriber's  note:  Direct  ac- 
cess storage  devices.  As  a  civilian,  the 
trade  adviser  was  an  executive  with  a  ma- 
jor computer  firm.] 
CEO:  What?  Did  you  say  .  .  . 
TRADE  ADVISER:  No,  sir. 
CEO:  Well,  see  that  you  don't. 
TRADE  ADVISER:  Yes,  sir.  As  I  was 
saying,  laptops  can  hold  a  huge  amount  of 
data  in  a  box  the  size  of  a  briefcase. 
ESPIONAGE  ADVISER:  No  kidding? 
We'd  better  look  into  that. 
MEDICAL  ADVISER:  Don't  forget  the 
safety  and  welfare  angles.  Our  preliminary 
studies  suggest  that  using  these  laptops  can 
be  hazardous  to  health. 
ECONOMIC  ADVISER:  On  the  other 
hand,  we  must  factor  in  the  productivity 
gains  of  extended  work  hours. 
TRADE  ADVISER:  True.  I  personally 
know  one  sharp  fellow  who  says  that  with 
all  these  meetings  to  attend,  he  has  to  get 
all  his  work  done  at  home  on  the  laptop. 
ASSISTANT  TRADE  ADVISER: 
[Coughs.] 

SPIRITUAL  ADVISER:  Let's  not  forget 
that  these  things  pose  a  considerable  threat 
to  the  traditional  values  we  hold  dear. 
CEO:  Huh?  Upsetting  traditional  values? 
SPIRITUAL  ADVISER:  Laptop  comput- 
ers discourage  family  interaction.  When 
there's  a  computer  on  your  lap,  there's  no 
room  for  a  child  or  a  spouse.  And  these  in- 
sidious devices  are  rarely  hooked  up  to 
mainframes;  they  discourage  the  kind  of 
team  playing  that  makes  America  great. 
MEDICAL  ADVISER:  I  concur.  And,  as 
I  mentioned  before,  we  have  preliminary 
studies  of  the  dangers  of  abuse  of  those 
tiny  LCD  screens. 

ASSISTANT  TRADE  ADVISER: 
[Gasps.] 

DIPLOMATIC  ADVISER:  Uh-oh.  What 
[expletive  deleted]  can  happen? 
MEDICAL  AND  SPIRITUAL  ADVIS- 


ERS [Simuhaneously]:  You  can  go  blind. 

[There  is  a  stunned  silence.] 

TRADE  ADVISER:  Increased  tariffs  on 

laptop  computers? 

I  There  is  a  flurry-  of '  'ayes ."] 


CEO:  Gentlemen,  this  is  yet  another  salvo 
in  a — gee,  something-or-other,  you 
know — for  the  American  way  of  life. 
Well,  that  old  Seiko  watch  is  beeping 
away.  Time  for  my  ginseng.  .  .  .  'ffl 


When  Your  Writing 
Is  All  He  Sees... 


W  BOSS! 


Write  Right  With  RightWriter  .:. 
THE  Intelligent  Grammar  &  Style  Checker 

RightWriter  is  a  writing  tool  to  help  you  produce  clear,  powerful  business  writing.  The 
system  uses  pattern  recognition  technology  to  proofread  documents  for  errors  in 
style,  usage,  punctuation,  and  grammar.  RightWriter  is  the  first  software  package 
aimed  at  producing  better  writing,  not  more  writing. 


•  For  use  on  your  IBM  PC  and 
Compatibles. 

•  Comprehensive  User's  Manual 
included. 

•  Messages  are  Inserted  directly 
into  text  to  point  out  possible 
errors  and  problem  areas. 

•  Easy  to  Use  —  only  one 
comnnand  to  learn,  your  word 
processor  does  the  rest. 

•  Works  with  Leading  Word 
Processors  —  including 
WordPerfect  ®,  AAicroSoft  Word  ®, 
Multi-Mate®.  WordStar®, 

and  others. 


Available  from  your  local  dealer  or: 

iriCORP  ORATED 

2033\tood  St.,  Stiite  216 
Sarasota.  FL  33577 
Phone  Orders  Call: 
Toll  Free  1  (800)  992-0244 

In  Rorida  1  (813)  952-921 1 

Price  $95.00 

Add  M  for  shipping  and  handling 
30  Day  Money  Back  Guarantee 


PC  MAGAZINE 
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AUGUST  1987 


Cop, 


The  American 
Success  Story: 


HMHz  Mono  System 


The  CLLIB  286  is  manufactured  and  serviced  in  the  U.S A.  As  a  proof  of  our 
commitment  to  quality  and  perfomance,  we  are  offering  same  da>'  shipping, 
high  performance  integration.  48  hour  bum-in  with  the  most  up-to-date  Intel  parts. 


Basic  System  Features: 

•  H02«>  K>  Bit  Intel  CPl    •  AT  Snic  Kc->-board 

•  SI2K  Motherboard  Expandable  to  1MB 

•  a  Slots  ( 2  8  Bit,  6  16  Bit) 

•  Ckxrk  Calendar  with  Battcrv-  Backup 

•  \<)'>  \X  att  Power  Supph  1 10/220V  Switchabic 

•  Fully  Compatible  High  Speed  AMI  BIOS  (Written  inTSA) 

•  Full  20()  Pa({C  I  scrs  Guide  in  a  Glos.s>'  Biixler 

•  Limited  One  Year  Vl'arranti,- 

•  Fully  Open  Front  Face  Panel 

Option  •  1  2MB  Floppy  Dri\e  /•  360KB  Floppy  Drhc 

•  2  Hard  Disk.'2  Floppy  Disk  CxmtroUcr  •  Enhanced  Keyboard 

•  1  44MB  3  1  2"  and  ■'20K  .3  1  '  2"  Dri>e 

Dealers  and  Corporate  inquiries  are  welcome 
(415)  490-2201  fax  490  2687  (24  HRS) 


CLUB  AT,  INC.  was  founded  with  the  intention  to  provide  the  customer 
with  a  high  quality-  made  in  I  'S>A.  system  that  suits  American  ta.stes  at 
import  prices.  Tr>-  our  s>-stems  and  find  out  wh>'  we  ha\-e  shipped  more 
than  20,00()  of  them  already  Our  guarantee  stands  by  you! 

To  Order  a  CLUB  286  SYSTEM 

Call  Our  Computer  Division  from  7:30  AM  to  6:30  PM  P.S.T. 
OrlO  AM  to  3  PM  P,S.T.  on  Saturday.  Our  suff  is  standing  by. 


American 
Technologies 


3401  W.  Warren  Avenue,  Fremont  California  94539 

IHM  *1    Xenix  AuliiC  «1  M^KIS  K  tKlS  \.nTfI  Nrmiifi  dRv*  l.^tn 


1 

Cl 


Once  upon  a  time,  American  led  the  world 
in  innovation,  quality,  engineering,  and 
manufacturing  with  names  like  Edison, 
Ford,  and  Bell... 
Once  Again  America  returns: 


"If  Imitation  is  the  sinccrcst 
form  of  flaticn-.  the  (XIH  AT 
P3\>  the  IBM  AT  a  heartfelt 
complimenl  The  onlv  failing 
ofthe(<:i.rB  AT)  is  that  it 
imitates  the  IBM  too  acairatch' 
...and  you  can't  beat  that  " 

Karl  KocssrI  PC  World 
December  1986 


Software  Compatibility 

Xenix  AiitoC  ad  .MSIK)S. 
K;  DOS,  Novell  Network. 
dBASF.  Lotus.  Sidekick. 
Smphony  and  others. . 


1  -I  -\ 


MonHon  Optkmal 


CLUB  286  8MHz  Mono  S 


^^em  ^^^^      CLUB  286  (12MHz  Thruput)  Mono  System  ^-J|^^2^ 


•  Basic  System  Fcitures  Phis 

•  FuUy  Configured  and  Tested 

•  High  Resolution  800  x  350  B2  Cohunns 

•  Monographlcs  Card.  Printer  Port 

•  High  Resolution  800  x  390  IBM  Quality  Monitor 


With  a  20MB  1/2  HT  65ms  Drive  $  1 295 
With  a  30MB  FuU  HT  39ms  Drive  $l495 


CLUB  286  8MHz  EGA  System 


$1399 


•  Basic  System  Features  Phis 

•  FuUy  Configured  and  Tested 

•  High  Resolution  Micro  EGA  Card 

•  Capable  of  Mono.  Color  and  EGA 

•  IBM  Quality  Monitor  (EGA/CGA),  14"  Nonglare  Screen 

With  a  20MB  1  /2  HT  65ms  Hard  Drive  $  1 699 
With  a  30MB  FuU  HT  39ms  Hard  Drive  $1899 


•  Basic  System  Features  Plus  /•  A  80286-10  CPU 

•  Fully  Configured  and  Tested  /•  Hercules  Graphics  132  Columns 

•  Video  Adapter  with  Printer  Port 

•  A  High  Resolution  IBM  Quality  800  x  350  Monochrome  Monitor 

•  2  Serials,  I  Parallel  Port  /•  Wait  State  Insertible  Slots 

•  8/10  Keyboard  Selectablllty  /•  12MHz  Thmput 


With  a  30MB  Full  HT 

39ms  Hard  Disk  $2129 


With  a  40MB  1/2  HT  39ms  Hard  Disk  $2200 
With  a  40MB  Full  HT  23ms  Hard  Disk  $2499 


$1995 


CLUB  286  (12MHz  Thruput)  EGA  System 

•  Basic  System  Features  Plus  /•  80286-10  CPU 

•  High  Resolution  16  Color  EGA  Card  with  Mono  and  RGB  Output 

•  High  Resolution  EGA  Monitor,  14"  Nonglare  IBM  Quality 

•  Wait  State  Insertible  Slots  /•  2  Serials/ 1  Parallel  Port 

•  8/10  Keyboard  Selcctibility  /•  12MH2  Thruput 

With  a  30MB  Full  HT  *  '^^^^  '^^  $2540 

39ms  Hard  Disk        $2490      With  a  40MB  Full  HT  23ms  Hard  Disk  $2870 


CIRCLE  505  ON  READER  SERVICE  CARD 


NO  MATTER  WHAT  LANGUAGE  OR  DATA 
BASE  PRODUa  YOU  ARE  USING  - 

IF  IT  ISN'T  CLARIOIL  YOUR  APPLICATIONS 
ARE  TAKING  TOO  MUCH  HME  TO  WRITE. 


CLARION; 

•  saves  development  time 

•  increases  programmer  productivity 

•  lowers  development  costs 

•  yields  better,  richer 
applications 
for  single  users  or 
a  network  of  users 


TRADITIONAL  APPLICATION  DEVELOPMENT  TIME 

THE  CLARION  ADVANTAGE 

CLARION  TIME 

POWERFUL  MODERN  LANGUAGE 
ADVANCED  DATA  BASE  MANAGEMENT 
SCREEN  and  REPORT  GENERATORS 
FAST  COMPILE  and  TEST 
INTEGRATED  FAMILY  of  UTILITIES 


IF...  your  commercial  microcornputer  applications  are 
written  in  Assembler,  BASIC,  C,  COBOL,  Pascal  or 
any  of  the  data  base  languages... 

AND...  you  have  simply  run  out  of  time... 
or  programmers...  or  money... 

THEN...  you  owe  it  to  yourself  and  to  those  who  depend  on  your  ""'^ 
professional  skills  —  to  make  the  easy  move  to  CLARION... 

ELSE...  you'll  miss  out  on  the  CLARION  advantage. 


CLARION  is  priced  at  $395  plus  shipping.  It  runs  on 
any  IBM  PC.  XT.  AT  or  true  compatible  with  320KB  of 
memory  and  a  hard  disk  drive. 


3* 


CLARION^ 

from  BARKINGTON  SYSTEMS.  INC. 


To  order  CLARION  or  to  get  our 

I  free  I6  page  brochure  and  the  I 

I Sample  Program  diskette,  simply  ■ 

call  TOLL  FREE.  '  ■ 


1 


I 


^1-800/354-5444  J 


150  EAST  SAMPLE  ROAD 

POMPANO  BEACH,  ROMDA  33064-3597 

305/785-4555 

Cl  AKKIN  IS  .1  rivisti-mi  ir.idi  niark  oi  B.irrinKInn  Sysienis,  Inc 


Copyright  U'8*>  B;irringtitn  Svslems 
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Professional  Print  Spooling  Software 


COMPUTE  WHILE 
YOU  PRINT! 


PrintQ- 


FINALLX  A  REAL  MAINFRAME  PRINT  SPOOLER 
FOR  YOUR  IBM  PC  OR  COMPATIBLE 


If  you  spend  part  of  your  PC 
time  running  applications.  Part 
of  it  printing.  And  a  lot  of  time 
waiting . . . 

Imagine  a  program  that  prints 
up  to  10,000 pages  while  you  run 
applications. 

PrintQ  does  that.  And  more. 
It's  the  first  really  complete 
print  spooling  subsystem  for 
your  PC.  And  your  biggest  time 
saver  ever! 


HOW  PrintQ  WORKS 

Run  your  application  programs 
as  usual,  but  instead  of  stop- 
ping after  the  print  command, 
keep  right  on  computing! 
PrintQ  intercepts  the  docu- 
ments bound  for  the  printer, 
spools  them  to  disk,  then  prints 
them  according  to  your  com- 
mands. 


NOT  COPY 
PROTECTED 


For  users  of  IBM, 
PC,  AT,  XT,  PCjr  and 
most  IBM  compatibles. 


"Pop  up  "  status  display  lets  you  monitor  and 
control  document  printing  at  any  time. 


WITH  PrintQ  YOU  CAN . . . 

•  Re-start  printing  from  any  page. 

•  View  documents  on  screen  with 
or  without  printing. 

•  Print  up  to  255  copies  auto- 
matically. 

•  Save  reports  for  reprinting. 

•  Minimize  form  changes.  PrintQ 
groups  similar  documents. 

•  Print  in  order  of  priority. 

•  Simplify  forms  alignment. 

•  Work  while  printer  is  down. 

•  Copy  reports  to  ASCII  files. 

•  Control  from  within  a  batch  file. 

•  Useany  printer  (including  laser). 

•  No  program  modifications  re- 
quired. 

...AND  MUCH  MORE. 


''Using  PrintQ  could  become 
very  addicting,  and  users  may 
never  want  to  go  back  to  ordin- 
ary printing  again." 

-PC  Week 


FULLY  GUARANTEED 

Use  PrintQ .  If  you're  not  con- 
vinced PrintQ  saves  time,  in- 
creases productivity  and  en- 
hances printer  function,  return 
it  within  30  days  for  a  full  re- 
fund. 

Order  now  and  you'll  receive 
the  PrintQ  disk,  complete  easy 
to  understand  documentation, 
and  the  Quick  Start  Card  which 
will  have  you  reaping  the  bene- 
fits of  PrintQ  in  seconds. 


Call  toll-free  or  mail 
the  coupon  to  order  now. 

1-800-346-7638 

In  New  Jersey  Call 

201-584-8466 

Same  day  shipping 
on  phone  orders 

CIRCLE  168  ON  READER  SERVICE  CARD 


^iJi  Software  Directions.  Inc.  1572  Sussex  Turnpike.  Randolph,  NJ  07869 

^^XpCJ    Rush  me  PrintQ  for  just  $89.  which  includes  postage  and  handling  (Canada  — 
X  JCitS*  add  $10;  Foreign  —  add  $201.  If  I  'm  not  convinced  PrintQ  saves  time,  increase- 
es  productivity  and  enhances  printer  function,  I  '11  return  it  within  30  days  for  a  full  refund. 

Name  


Dealer  Inquiries  Invited 
Corporate  Licensing  Available 


r 
I 
I 
I 
I 

I.-iif{iiii(.urtr  ,   rnone  »  

N.I  residents  add  6'-<  sales  Lax.  H 


Company  

Addrens   

City  

[Zl  Check  enclosed. 
Acct.  No  

Signature. 


State. 


□  Vis 


CH  MasterCard 
  Exp.  dace. 

Phone »_ 


□  Am  Ex. 
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IBM  is  a  registered  trade  mark  of  International  Business  Machines  Corporation. 


Doing  Business  Since  1 980  A  Division  of  CW  (Marketing,  Inc. 


Your  Hardware  and  Software  Source 

Low  Prices  are  BORN  Here„«j£^ 


RAISED  Elsewhere! 


FREE 

rmm  fmf  mm  armmnt 


Fox  Base  Plus 
'245 


INNOVATIVE  SOFTWARE 
Smart  System  3.1  Now  With  Lan 

*419 


Microsoft  Word  3.11 


Word  Perfect 
Word  Perfect  Library  Bundle 

•245 


WORD  PROCESSORS 

I  basy  troa   S  '9 

leading  Edgt  Wcxd  Procnsof   25 

Leading  Edge  W/f  *ith  Sprt  &  Merg  .  .  59 

lightening   55 

Microsonwofdail    175 

Mulomaie  Advantage  II  CjII 

PR  Professional  Write   89 

Sman  Spell  Checker   65 

Volkswnter3   134 

Volkswnter  Deluxe  Plus   59 

Volkswntef  Soenofc   235 

WetKter  New  World  Wnter   65 

Wefister  Spell  Oiecket   33 

WetJStet  Thesaurus   39 

Word  Peffea  Ubrary   54 

wofdfWeafVef  42|   I»5 

Wordstar  wTutw  331    162 

Wordstar  Pro  Pack  40    233 

Wordstar  2000  Plus  20    209 

Word  Wizard   3B 

DiSKTOf  PUIUSHING 

Harvard  Prdessnnal  PuHsher   S329 

Newsmaster   48 

Pagemaket   479 

PR  First  Pu^)lB^er  Call 

Ventura  PuWishma    489 

DISKITTB 

Maxell  Mb-2  Qty  100   $  83 

Maxell  M0-2HD0ty  100   185 

Maxell  M25  0ty  100    65 

Sony  MD-2  Qty  100   85 

Sony  3 Qty  100    107.50 

Sony5'/j   80 

LANfiUAGIS 

BasK  Ompier  lUdosoftl   S2I9 

CComplerlMiaDsartl   249 

CotxHCompierlMicrosafU   385 

Fortran  Compiler  (Microsoftl  4  0    249 

Lattice  C  Compilef   236 

Macro  ^onHerlUatHoftl   83 

RtF  C  Inttrpnter   64 

Ryan  McFarlan  Fortran   339 

^an  McFadan  ColMl   539 

Pascal  Compiler  IMicrosoftI   165 

Quick  Basic  30   55 

TurtXJ  Basic   55 

Turt)oJunn(»Pack|NewVer|   159 

TurDo  Pascal  w/8087  S  BCD   55 

lurtx)  Protog   54 

Tuitw  Prolog  lodDox   55 

lurtX)  DataBase  Tool  Box   38 


UTILmES 

1  DIR  Plus  

Brooklyn  Bndge  .  .  . 

Carousel  20  

Copy  II  PC  

Copywnte  

Cruise  Control .... 

CutJit   

DiskOptirwer20.  . 
DoutileDOS4  0.  .  . 
DS  Back-up  Plus .  .  . 

FastPack   

Homebase 25  .... 
Gem  Collectxin  .  .  . 
Gem  Draw  Plus  .  .  . 

Keyworks  

Mcrosott  WndCAWs  . 
Norton  Commander  . 
Nonon  Utilities  40  . 

Note  It  Plus  

Noteworthy  

PC  Tools  

Prmtworts  

Prokey  4  0  

Referee   

Sidekick  lUnprotected) 
Sideways  3 1  .... 

Smart  Notes  

SQZ  

Superkey  

Take  Two  

Tra/elrg  Sidekick  .  . 
Turbo  Editor  Tool  Box 
Unkxk  A.  or  B  Plus  . 
Unlak  D  Plus  ...  . 

XTiee   

SPtEADSHUrrS 
Camtmdge  Analyst  . 

4  Word  

HAl  

Lotus  1-2-3  Ver  201 
lotus  Manuscript  .  . 
Lotus  Report  Wnter  . 
Mulnplan  30  .... 

Silk  

Supercalc  4  

TwmOassic  

VPPIanner  

Words  S  Figures .  .  , 

MONEY  MANACEIHENT 

Dollars  &  bense  w  torcast  

Totiias  Managing  Your  Money  


S  46 
75 
29 
19 
40 
24 
25 
29 
25 

80 
40 

109 
169 
49 
55 
36 
48 

.Call 
42 
19 
36 
69 
38 
45 
37 
40 
45 

.Call 
79 
37 
38 
32 
43 
25 

S  59 
55 
104 
.CiM 
339 
.Call 
ICS 
73 
249 
35 
47 
109 

S  92 
105 


TRAINING 

Flight  Simulator  i  27 

Letc   38 

Maslertype    23 

Mrd  Prober   25 

MS  leamrig  DOS   27 

PC  logo   69 

Turbo  Tutor  II   23 

Typing  Instruaor   27 

Typing  Tutor  111   27 

DATA  lASI  MANAfiUUNT 

Clipper  J  375 

Cornerstone   53 

dBase  II   289 

dBase  111  Plus   379 

dBase  111  LAN   589 

DB-Xl   82 

Eureka   55 

Fox  Base  Plus   245 

Genifer   188 

Knowledgeman  11  Promo  Pack   319 

Nutshell   75 

Paradox   359 

PR  Prolessional  File   112 

Q  S  A   199 

QuKkcode  Pkjs   138 

OuickRepor!   138 

Rapid  File   239 

Revelation   449 

Rek^lation  Bump  Disk   249 

RBaseCkxjt  |NewVet|  Call 

RSaseExt  Report  Writer  |New  Ver  |  .  .  .Call 

R  Base  5O0O  System  V  Call 

RBaseGrapha    175 

Reflex   79 

VP  Expert   47 

VP  Into   47 

COMMUNICATIONS 

CompoSen*  Starter  Kit  $  19 

Crosstalk  XVI   88 

Mwosoft  Access   137 

Mirror   33 

Remote   88 

Smartcom  II   79 

INTISIAnVI  SOTTWARE 

Ability  S  55 

Enable  20  Call 

Frameworti  II   395 

PR  1st  Choice   82 

Smart  Software  System   419 

Symptiony   439 


GRAfHICSMIC£ 

Chartmaster  Call 

Ckagram  Master  Call 

Energraphia20   J269 

Easy  CAD   295 

FastCAD   1375 

Freelance  Plus   325 

Generic  CAD  w/Oot  Plot  30   75 

Han/ard  Presentation  Graphics   179 

IMSI  Mouse  (PC  Mousel  w.llr  Halo  11 .  .  92 

In-A-Vision    259 

LogMouse  Call 

Log*touse  w/Pamt   85 

Map  Master  Call 

Microsoft  Buss  Mouse  6  0   106 

Miaosoft  Chart   164 

Microsoft  Senal  Mouse  60    119 

News  Room   31 

News  Room  Professional    65 

PC  Buss  Plus  Mouse  (New  Ver )   99 

PC  Mouse  (New  Ver  |   89 

Pnntmaster    29 

Print  Shop   32 

Signmaster  Call 

Turbo  Graphix  Tool  Box   38 

Windows  Draw"  w/Clip  Art   163 

raOJICT  MANAGEMINT 

Haniard  Total  Prpiea  Manager  11  .  .  .  $282 

Microsoft  Project   218 

Super  Prqea  Plus   249 

Timekne  20    235 

ACCESSOIIIES 

Copy  II  Option  Board   S  75 

Masterpiece   84 

Masterpiece  Plus    108 

Microsoft  Mach  1 0  w/Wmdows  t  Moose  .  322 

MousePad  by  Mousetrac    9 

Sommasketth  12x12  Tablet   350 

ACCOUNTING 


BPl-G^L  A/R /VP.  Payroll  

SIS9 

Computer  Assaiates-G/L.  KK.  W 

.  .  .  379 

DAC  Easy  Accounting   

.  .  .  3S 

DAC  Easy  Payroll  

.  .  .  21 

In-House  Accountant  

.  .  » 

One  Wme  Plus  

One  WraeAK.AiT",  Payroll 

.  .  125 

Open  Systems  -OlM.A/r.  Payroll 

409  ea. 

Time  Slips  

55 

1-800-426-66S9 


-ORDER  LINE 


TURBO  PC  XT 

256K  Memory,  360K  Brand 
Name  Floppy  Drive. 
135  Wati  Power  Supply 
Slide  Case.  AT  Style  Keyt>oard. 
4-8MH,  Clock  Speed, 
(Keyboard  Selectable), 


/*i/J.'.'/.'.'.','.'.",'.',  .'^ffftl  \  (Keyboard  Selectabk 
flB&''''*''''*''''''''  ^IHU         8  Expansion  Slots 


FCC  A^fkrovAd 
Non-lnfhnqmg  Biot 
All  Pint  Quality  Mstmls 
1  Ymt  LWnittd  WarrHtty 
IBM  Compatibtff 


$ 


389 


Over  S200  vvortn  of 
Paperback  Software  Programs 

<t*  ivgwt  each  system 

TurtX)  PC.'XT  W/640K  &  I  Dnvt!   $  439 

Turl)0  PC  XT  W/640K  S  2  DnvK    S  515 

TurtJO  PC  XT  w/(rfOK.  I  Dnve  S  20  MG   S  799 

POAT  8  MHz  W/5I2K.  I  2  Floppy  Dnvf   S  989 

PC/AT  8  MHz  w/ 1 024K.  I  2  Floppy  Drrve    S1039 

PC/AT  8  MH7  W/I024K.  I  2  Floppy.  30  MG    SI625 

MonGfaphKs  Card  with  PafalW  Pnntef  Port    $  69 

Cotof  Ca/d  iV/P3ra(KI  Pmtef  Pon    S  65 

Mulafunction  Card  w/Soltware   S  79 

Amber  Momtof  (TTll    S  89 

Ambef  Momtof  w/Swivtl  Tilt   S  99 

Color  Monitor  |RGB|    S  279 

Sega  Enhanced  Graptiics  Card   S  145 

I/O  Card  ISerial/Parallell    $  38 

I/O  Card  (Senal/Oock  Calendar)   S  39 

Enhanced  Keytxjard    S  69 

XT  Raket  286  Card  S  255 

XT  Multi  I/O  Card  S  55 


Alps 

All  Models .  . 
Broltief  Priruefj 
Citizen  Printen 


pfliNTin 


.Call 
.Call 


MV  ID  

 i 

MSPI5  

MSP  20  

MSP-25  

i;fin  

DiaMo 

D-2S   

535   

Dkofiki 

150  

  $ 

Epsor  Printen  

Hewlett-PxlMrd 

Laser  Jei  Series  11  

NEC 

3510,  3550   

8810  8850   

.  .  .  '.  . 

P-b  

P-7  

P-9  

Okldata  

Panasonic 

1080  1  

1091  1  

1092  1  

1592   

1595   

3131   

3151   

Star  Mkronks   

Other  Modeh  

Toshiba 

32ISI   

341E   

351  Uoddll  

351  Color  

359 
309 
459 
445 
169 

469 

759 


.Call 

829 

729 
1059 
421 
ilf 
.Can 
Call 

ISS 
169 
29$ 
375 
419 
229 
369 
.Call 
.Call 

509 
665 
899 
1029 


AST 

Si<  Pack  Rus ...  . 
Other  Models  .  .  . 

ATI 

EGA  Wonder  .  .  . 
Hercules 

Color  Card  .  .  .  . 
Graphics  Card  .  .  . 
Graphics  Card  nus 


Atwve  Board  PC  .  .  . 

PSK  

Above  Board  AT  .  .  . 
Atiove  Board  PS/AT  .  . 

OrcMd 

TurtMEGA  

Jet  386A£Celeratcr/AT 
rny  Tirto  286  ...  . 


Autoswitch  350   

Autoswitch  480   

5  Pack   

Plus  Ocvttapnwm 

P»js  Hard  Card  20  Un»trflr 

Quadran 

Quad  EGA  Plus  

Tecmar 

EGAProsync  

Graphics  Master  

Capian  |l\ki  Memotyl ,  .  . 

Vldeo-7 

VegaOekjie  


139 
.Call 

245 

145 

175 
185 


210 
239 
315 
345 


82S 
399 


209 
285 
99 


609 

m 

33S 
409 
109 

28S 


COMPUTERS 

AST 

Model  80  

Model  120  

Model  1<0  

NEC 

Multispeed  

Pansonk 

Business  Partner  

Sr  Partner  
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AutoSketch™ 

A  Resource  to  Draw  Upon 

To  get  any  job  done,  you  need  the  right  tools.  Ideally,  they 
should  be  extensions  of  your  talents,  freeing  you  to  do 
what  you  do  best.  And  speed,  precision,  flexibility,  and 
consistency  are  always  top  priorities,  no  matter  what  the  job. 
--^If  communicating  with  drawings  is  part  of  your  job, 
>  AutoSketch  should  be  one  of  your  resources. 

AutoSketch  from  Autodesk,  the  developers  of 
AutoCAD,®  is  the  precision  drawing  tool  for  professional 
use.  It's  fast,  powerful,  and  simple  to  learn.  The  price  is 
right,  too. 

With  AutoSketch  and  your  personal  computer,  you'll  enter  the  world  of  computer-aided 
drawing  with  ease.  You  may  never  ha\e  designed  with  a  PC  before,  and  you  may  think  it's 
bound  to  be  complicated  and  time-consuming.  Surprise!  With  AutoSketch,  you'll  probably 
be  up  and  running  in  about  an  hour. 

Despite  its  ease  of  use,  AutoSketch  is  a 
full-function,  object-oriented  CAD  program 
Pull-down  menus  and  dialog  boxes 
help  you  each  step  of  the  way. 
With  a  click  of  the  mouse,  you  can 
draw,  then  copy,  mirror,  or  move 
objects,  even  create  symbol  libraries. 
AutoSketch  automatically  updates 
measurements  whenever  you  stretch, 
scale,  or  rotate  dimensioned  objects. 
It  even  keeps  track  of  everything  you 
do,  so  that  you  can  delete  and  restore 
parts  of  your  drawing  as  easily  as  you 
change  your  mind,  using  successive 
undo  or  redo  commands. 

We  know  you'll  be  impressed  with  the  professional  results.  So  will  your 
clients  and  colleagues. 

AutoSketch  runs  on  the  IBM  PC/XT/AT  and 
compatible  systems  with  a  minimum  of  512K  RAM 
and  either  color  or  monochrome  display.  The 
standard  version  is  yours  for  just  $79.95.  If  your  PC 
has  an  8087  or  80287  math  coprocessor,  this 
version  operates  about  three  times  faster.  The  ^ 
speed-enhanced  version  for  $99.95,  requiring 
the  coprocessor,  is  three  times  faster  still. 

Call  800-445-5415  for  the  name  of  the 
AutoSketch  Dealer  nearest  you  or  more 
information  on  supported  peripherals.  j|p|||||- 
To  order  direct  u  iih  a  credit  card, 
call  800-772-9200,  ext.  343. 
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POM-AND-SHOOT 

DEVICES 


T 

■         he  world  of  alternate  in- 
H         put  devices  seems  to  at- 
I         tract  more  than  its  share 
H         of  eccentric  gizmos  cru- 
sading  to  tear  you  away 
HHHHaM  from  the  QWERTY  key- 
board and  the  Microsoft  Mouse.  Some  of 
them  offer  true  alternatives,  others  a  good 
belly  laugh. 

Take,  for  instance,  the  Maltron  key- 
board. Please.  Its  inventor  no  doubt  con- 
siders it  a  milestone.  Millstone  would  be 
more  like  it.  The  concept  behind  the  Mal- 
tron keyboard,  roughly  put,  is  to  sever  the 
left  and  right  halves  of  a  keyboard,  reas- 
semble them  with  the  numeric/cursor  pad 
in  between,  and  below  that  place  a  pair  of 
eight  miscellaneous-key  arrays  angled  up 
and  out,  much  like  Dr.  Spock's  eyebrows. 
The  half-dozen  key  clumps  are  at  several 
heights.  Some  are  slightly  dished.  The 
whole  affair  appears  to  have  cured  under  a 
heat  lamp.  And  of  course  there's  a  toggle 


to  switch  you  between  Maltron  Qwerty 
and  Dvorak  key  layouts. 

Then  there's  the  Versatron  Foot  mouse. 
Why  reach  for  a  Ctrl-  or  Alt-key  combina- 
tion when  you  can  tap  a  foot  mouse  in- 
stead? 

The  most  talked  about  non-mainstream 
alternate  input  device  is  the  Dvorak  key- 
board, meant  to  be  a  speedier  alternative  to 
the  QWERTY  keyboard.  QWERTY's 
background  lore  is  well  known:  designed 
in  the  1800s,  it  spreads  out  the  most  com- 
monly used  keys  over  all  three  alphabetical 
rows,  supposedly  because  manual  type- 
writer mechanisms  couldn't  keep  up  with 
fast  typists.  Whether  by  indifference  or  by 
some  unseen  conspiracy,  the  Dvorak  key- 
board never  caught  on.  Incidentally,  the 
Dvorak  keyboard  is  unrelated  to  PC  Mag- 
azine's John  Dvorak,  although  our  DvoraJc 
is  part  crazy,  too. 

Dvorak  fans  believe  American  business 
wastes  thousands  of  hours  every  day  typ- 


SUPPLEMENTING 
THE  KEYBOARD: 


Aitemate  input  is 
no  Mickey  Mouse  world. 
While  only  a  tenth  of  all 

PCs  liave  mice  or 
pointing  devices  attached 

now,  the  growth  of 
grapftics-based  software 
augurs  a  bright future 
for  them.  Here 's  a  look  at 

some  reasons  to  get 
away  from  your  keyboard. 
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ing  10,  25.  or  50  percent  less  efficiently 
than  possible.  No  doubt  some  Dvorak  fans 
also  believe  that  the  same  sinister  hand  that 
supposedly  suppressed  the  200-mile-per- 
gallon  Pogue  carburetor  (allegedly  Big  Oil 
and  Detroit  in  cahoots)  keeps  Dvorak  key- 
boards off  your  desks.  Reality  is  somewhat 
duller:  the  energy  in  a  gallon  of  gas 
couldn't  move  3,500  pounds  200  miles 
even  at  100  percent  engine  efficiency,  and 
carefully  done  time-and-motion  studies 
show  only  fractional  gains  for  a  Dvorak 
keyboard.  Are  you  willing  to  switch  for  a 
3-percent  speed  gain?  And  what  about  the 
time  spent  on  the  releaming  curve?  But  if 
you  want  to  try,  any  keyboard  enhancer 
like  SuperKey  or  ProKey  can  remap  your 
keyboard.  Keep  us  posted  on  the  results. 

Besides,  the  market  has  already  spo- 
ken. The  Maltron  keyboard  and  the  Versa- 
tron  Footmouse  are  no  longer  being  pro- 
duced, and  no  Dvorak  keyboard  maker  has 
yet  retired  to  Tahiti. 

LEFS  BE  SERIOUS  In  this  issue,  PC 
Magazine  examines  the  mainstream  of  al- 
ternate input  devices:  mice,  light  pens, 
touch-screens,  tablets  and  pads,  track- 
balls, and  keyboards  incorporating  track- 
balls or  touch  pads  that  help  you  point,  se- 
lect, encircle,  define,  expand  or  conu-act 
text  or  graphics. 

We  passed  on  the  Maltron  keyboard 
and  the  Footmouse.  We  also  passed  on 
joysticks.  Their  main  attribute — an  auto- 
matic return  to  center  when  you  relax  your 
grip — doesn't  answer  many  pressing 
needs  in  business  software,  unless  your 
business  relies  on  Flight  Simulator. 

In  future  issues,  we'll  look  at  altemate 
input  devices  of  different  sorts:  voice  rec- 
ognition devices,  bar  code  readers,  plus 
optical  character  recognition  (OCR)  and 
graphics  scanners. 

MOUSE  POWER  While  PC  Magazine 
reviews  every  mainstream  category  of  al- 
temate input  device  in  this  cover  story,  the 
one  that  most  people  will  buy  is  a 
mouse — most  likely  a  Microsoft  mouse. 

Compared  with  other  altemate  input  de- 
vices, mice  are  best  for  pointing  at  and 
picking  objects  on  the  .screen  or  for  sur- 
rounding and  defining  groups,  such  as  se- 
lecting several  adjacent  objects  in  a  draw- 
ing, or  parts  of  two  sentences  in  a 


The  Maltron  keyboard  was  an  eccentrically 
designed  gizmo  that  never  quite  caught  on . 


The  Versatron  Footmouse  gives  you  a  hand  by 
telling  you  lap  PC  commands  with  your  feet. 


document.  Anyone  who's  used  Microsoft 
Word  or  Windows  Write  (essentially  bare- 
bones  Word  that  comes  with  Windows) 
quickly  becomes  fond  of  the  ease  of  select- 
ing sentences,  whole  paragraphs,  or  frag- 
ments, including  the  spaces  before  or  after 
a  sentence.  But  mice  aren't  very  good  for 
drawing  or  signing.  A  stylus  or  penlike  de- 
vice does  that  best. 

Trackballs  function  much  like  mice 
turned  upside  down,  although  compared 
with  mice,  they're  clumsy  at  click-and- 
drag  operations.  Just  don't  say  that  within 
earshot  of  Honeywell,  the  defender  of  the 
trackball  faith. 

Touch-pads  and  touch-screens  don't 
show  you  where  you  are  on  the  screen  until 
you  make  the  touch.  Touch-screens  do 
work  well  in  general  (non-PC)  applica- 
tions— bank  teller  machines,  airport  infor- 
mation displays — because  it's  natural  to 
point  to  the  selection  you  want  on  screen. 
However,  if  you  put  one  on  a  PC,  keep  a 
bottle  of  Windex  handy,  especially  if  your 
monitor  faces  the  window.  The  shiny 


screen  constantly  tells  you  if  your  tie  is 
straight.  PC  Magazine  reviewers  also 
found  that  their  arms  grew  tired  through  re- 
peated lift-and-point  operations;  lower  the 
screen  to  rest  your  ann.  and  your  neck 
grows  stiff. 

Light  pens,  which  track  when  the  elec- 
tron beam  illuminates  a  given  pixel  on- 
screen, have  many  of  the  same  benefits 
and  drawbacks  of  touch-.screens.  Some  us- 
ers grow  accustomed  to  the  drag  of  the 
cord  or  the  weight  of  the  battery-powered 
cordless  units.  Others  never  do. 

Tablets  and  pads  are  best  with  applica- 
tions that  have  dozens  of  choices,  especial- 
ly CAD  or,  more  recently,  desktop  pub- 
lishing. Rather  than  select  an  on-screen 
menu  and  then  pick  an  item  off  that,  you 
go  right  to  the  item  on  the  tablet.  For  in- 
stance, in  PageMaker,  to  select  12-point 
Times  Roman,  you'd  pick  the  Text  win- 
dowshade,  select  the  Text  option,  then 
Times  Roman,  then  12  point,  then  click 
OK.  With  the  tablet,  you  go  right  to  12- 
point  Times  Roman  and  press  once.  Tab- 
lets also  can  serve  as  mouselike  pads,  ei- 
ther with  mice  or  pucks,  which  are 
mouselike  devices  that  have  more  friction. 

Those  who  want  the  benefits  of  a  mouse 
or  tablet  but  lack  desktop  space  may  want 
to  l(X)k  into  keyboards  that  have  both.  Key 
Tronic  Corp.,  the  well-known  replace- 
ment keyboard  manufacturer,  offers  a  key- 
board that  has  what  kx)ks  like  a  touch-pad 
located  on  the  board  to  the  right  of  the 
keys.  What's  even  neater,  the  touch-pad 
emulates  cursor  keys,  a  mouse,  a  graphics 
pad,  and  even  has  a  function-key  mode. 

And  if  you're  in  a  hostile  environ- 
ment— say,  a  factory  floor — a  membrane 
keyboard  is  the  only  type  likely  to  survive 
more  than  a  week  or  two.  (You  seal  the  rest 
of  the  PC  in  a  special  ca.se  and  filter  the  air 
supply  going  through  the  fan,  or  buy  a  spe- 
cial ruggedized  PC.) 

In  the  reviews  that  follow.  PC  Maga- 
zine presents  a  roundup  of  mice,  light 
pens,  touch-screens,  tablets  and  pads, 
trackballs,  and  special  keyboards.  As  Win- 
dows and  graphics-based  software  grow 
more  popular,  pointing  devices  will  be- 
come an  essential  part  of  your  PC.  not  just 
a  curiosity  next  to  the  keyboard.  ii; 


Bill  Howard  is  an  executive  editor  on  the 
staf)' of  PC  Magazine. 
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MOUSE  L 


Manager  Mouse  track- 
ng  mechanism  with  its 
patented  suspension, 
the  objective  was  to 
create  a  reliable  design 
which  eliminates  the  main- 
fenance  problems 
inherent  in  the 
conventional  ball 
I  mouse.  The  result  is 
I  a  simple  two-wheel, 
direct-drive  system. 
Our  tough,  hard- 
urethane  wheels 
actually  push 
dirt  and  debris 
away  as  they  track 
mouse  motion.  Our 
suspension  keeps 
the  wheels  tracking 
smoothly  on  any  flat 
surface,  at  any 
angle.  This  adds  up 
to  Manager  Mouse 
Performance,  smooth, 
consistent,  reliable, 
trouble  free. 


CORDIESS 
CONVENIENCE 

Now  the  Manager 
Mouse  family  has  a 
new  leader:  Manager 
Mouse  Cordless!  PC 
Magazine  says,  "... 
[the]  light-beam 
transmission 
scheme  is  amaz- 
ingly accurate,  and  the 
freedom  it  affords  is 
wonderful."  Com- 
puter Graphics 
Today  calls  it 
"the  hottest  new 
mouse  on  the 
block."  You  will 
be  amazed  at 
how  convenient  it 
s  to  use.  Manager 
Mouse  Cordless 
operates  up  to  10 
hours  on  a  single 
charge,  and  it  works 
effectively  within  four  feet 
of  its  receiver,  which  mounts 
conveniently  on  any  IBM  PC  or 
compatible. 


GOIING 

THH  DISTANCE 

In  a  100-mile  test  pitting 
Manager  Mouse  against  its 
two  leading  competitors,  our 
exclusive  tracking  system  de- 
sign went  the  distance  without 
any  maintenance.  Mouse  "M" 
required  disassembly  and 
cleaning  at  40  miles  and  every 
five  miles  thereafter.  Mouse 
"I"  failed  before  the  five-mile 
mark.  Complete  test  data  is 
available  from  The  Torrington 
Company. 


I 
I 


MANMIK 

MOUSi 


JORRINGTON. 

Part  of  worldwide  ingersoll-Rand 
Ttie  Torrington  Company 
59  Field  Street. 
Torrington,  CT  06790 
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For  a  Manager  Mouse  dealer  near  you, 
call:  800-654-5449  (800-225-7219  in  CT)  or  203-482-951 1 ,  Telex  962494 
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QUBIE'  Eliminates  tine 
Computer  Decision  Headache 

The  best  remedy  in  terms  of 
Features,  Price  and  Performance  is... 


QUBIE'  V20t!!! 


Features 

4.77/8  MHz  Switchable  Clock 
135  Watt  Power  Supply 
640K  Ram  On  Motherboard 
NEC  V20  Processor 
Multi  I/O  Card 
360K  Floppy  Drive 
'AT"  Style  Keyboard 
1  Year  Warranty 


Shown  With  Optional  101  Key  Keyboar<^ 


take  one  of  these  and  call 
us  in  the  morning 


Options 

Displays 

Monochrome  Kit  (MONOKIT) 

Amber  Monitor  with 

Mono  Graphic  Cord 
Tilt  and  Swivel  Base 

Color  Kit  (CGAKIT) 


$149 


RGB  Color  Monitor  14'  Screen 
640  X  200  Resolution 
Tilt  and  Swivel  Base 
Color  Graphic  Adapter 


$399 


Enhanced  Graphics  Kit  (EGAKIT) 

E*GA  Hi-Resolution  Monitor  14'  Screen 

640  X  350  Resolution 

Fully  IBM  Enhanced  Graphics 

Adapter  Compatible 
Tilt  and  Swivel  Base 
Fully  Compatible  256K 

EGA  Card  with  a 

Parallel  Port 


Drives 

20MB  Hard  Disl<  Kit  (PC20) 

3  1/2  Plated  Media  Drive 
Boots  Directly  From  Drive 
IBM  Compatible 
5  1/4"  Short  Slot 

Controller  Cord  ^Q^Q 
Low  Power  Consumption^ Of  w 

40MB  Hard  Disk  Kit  (PC40) 

AT  Speed  in  a  XT 
42MB  Formatted 
5  1/4"  Short  Slot  Controller  Card 
Standard  Half  Height 
Automatic  Head  '^'-"^'^'"^^^QQ 


Low  Power  Consumption  < 


$599 


"Call  Now  For  More  Selections" 


70MB  Hard  Disk  Kit  (PC70) 

25MS  Access  Time 
72MB  Formatted  Capacity 
Standard  Full  Height 
Voice  Coil  Actuator 
5  1/4'  Short  Slot  (bOCA 
Controller  Card  «p9D«/ 
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The  Qubie'  Promise 

30  Day  No  Risk  Guarantee 

If  you  ore  not  completely  solisfied  with  your  pur 
chose,  you  may  return  it  within  30  days  for  o  full 
refund  includrig  ttie  cost  to  ship  it  bock.  (UPS  gtourxl 

shipments  only) 

One  Year  Warranty 

All  Qubie'  products  corry  o  full  one  year  worronty 
on  all  ports  and  labor  48  hour  turnaround  on  all 
warranty  repairs  Extended  woronty  (POP)  available 
on  all  products 

For  fastest  delivery,  send  cashiers  check,  money 
order,  of  order  by  (vlastercard/Visa  Personal  checks 
allow  14  days  to  clear  Corporations  and  lr»stitutkxis 
purchase  orders  accepted,  coll  for  prior  authoriza- 
tion California  residents,  odd  6%  sales  fax. 

QUBIE' 

Outside  California 

(800)  821-4479 

Inside  California 

(805)  987-9741 

Technical  Support 

(805)  482-9829 

Hours;  M  -  F  8am  -  5pnn  PTZ  Sat  8am  -  1  lam 
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KEYBOARDS 

BEYOND  THE  ORDINARY 


Although  a  revolutionary 
new  keyboard  is  not  like- 
ly to  overtake  the  stan- 
dard IBM-style  key- 
boards, certain  computer 
§^^■■■■■1  environments  and  indi- 
vidual user  needs  demand  specialized  key- 
boards. To  capture  the  market  for  special- 
ized keyboards,  vendors  are  offering 
keyboards  without  keys — membrane  key- 
boards— and  keyboards  that  incorporate 
other  input  devices — trackballs  and  touch- 
pads. 

MEMBRANE  KEYBOARDS  Re- 
member the  Sinclair  Z80  computer 
kits — those  tiny  computers  that  cost  less 
than  $100  and  actually  worked?  The  key- 
board (to  use  the  term  loosely)  was  a  tiny 
panel  of  membrane  keys,  and  while  it  was 
hard  to  know  if  you  had  pressed  a  key,  at 
least  you  didn't  have  to  worry  about  spills 
gumming  up  the  worlcs. 


When  computers  first  came  out,  people 
discovered  that  the  machines  did  not  fare 
well  when  their  keyboards  were  bathed  in 
coffee  and  other  typical  workplace  haz- 
ards. Some  work  settings — such  as  fac- 
tories, where  a  stock  PC  cannot  possibly 
survive — have  even  tougher  environments 
than  that  found  on  an  office  desktop. 
Membrane  keyboards  are  a  response  to  at 
least  one  part  of  the  problem. 

Membrane  keyboards  lack  keys. 
They're  covered  with  a  touch-sensitive, 
seamless  material.  To  use  them,  you  sim- 
ply press  different  keyboard  areas,  some- 
times called  buttons  or  blisters,  that  repre- 
sent keys.  You  get  a  little  tactile  feedback 
from  the  "keystroke"  since  the  buttons  are 
slightly  domed  bumps  that  give  with  a 
small  snap  when  you  make  contact. 

The  price  you  pay  for  a  wipe-clean  key- 
board is  that  it  takes  considerable  pressure 
to  execute  each  keystroke — about  a  15- 
ounce  force  according  to  the  specification 


Getting  your  message 
across  to  a  computer  may 
demand  a  specialized 
keyboard.  The 
current  crop  of  keyboard 
varieties  includes 
a  keyless  y  membrane 
keyboard,  plus 
hybrids  offering  a 
touch-pad  or  trackball 
in  addition  to  keys. 
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sheet.  So  you'll  want  to  reserve  a  mem- 
brane keyboard  for  situations  where  you'll 
mostly  be  doing  simple  inputting,  rather 
than  a  lot  of  touch-typing. 

We  review  here  a  hardy  membrane 
keyboard  designed  to  withstand  a  hazard- 
ous environment:  the  Honeywell  TCE434- 
1  XT/AT-Compatible  Touch-Panel  Key- 
board. 

BUILT-IN  DEVICES  A  microcomput- 
ing wag  once  described  the  Macintosh  as 
the  computer  "for  the  rest  of  us  who  have 
three  hands,"  referring  to  its  mouse-ori- 
ented interface.  But  some  people  simply 


■  Honeywell's  TCE434-1 
should  survive  a  wide 
range  of  hazards, 
including  plummeting  or 
rocketing  temperatures, 
moisture,  sand,  and  dust. 

do  not  want  to  reach  for  a  separate  pointing 
device  when  working  at  the  keyboard. 
Others  have  enough  trouble  just  organiz- 
ing their  workplace  without  having  to  keep 
premium  desk  space  clear  for  use  as  a 
mouse  run. 

Yet  most  people,  given  the  chance, 
want  it  all:  keys,  trackball,  mouse,  touch- 
pad — whatever' s  available.  For  those  who 
want  it  all  in  one  place,  manufacturers 
have-responded  by  building  a  pointing  de- 
vice like  a  trackball  or  a  touch-pad  into 
their  replacement  keyboards  for  PCs. 

We  looked  at  two  of  these  hybrid  key- 
boards: the  Key  Tronic  KB5 1 53 ,  which  in- 
corporates a  3 '/2-inch  touch-pad  along 
,  with  AT-type  keys,  and  the  WICO  Smart- 
board,  a  programmable  keyboard  that  has 
a  built-in  ball  designed  to  substitute  for  a 
trackball.  True  to  the  spirit  of  specialized 
keyboards,  both  these  products  are  highly 
flexible  and  enable  you  to  customize  the 
way  they  work  to  fit  your  needs. 

Membrane  keyboards  are  suitable  only 
in  certain  environments  and  applications. 


And  while  standard  keyboards  and  input 
devices — mouse,  touch-pad,  and  track- 
ball— perform  better  in  their  original  form 
than  combined  in  a  hybrid,  the  bottom  line 
on  keyboards  is  finding  the  one  that  fits 
your  setting,  your  needs,  and  your  style. 
Although  no  one  keyboard  as  yet  delivers 
it  all,  the  mutants  reviewed  below  offer 
you  a  choice. 

HONEYWELL  INFORMATION 
SYSTEMS  INC. 

Honeywell  TCE434-1 
XT/AT-Compatible 
Touch-Panel  Keyboard 

The  Keyboard  Division  of  Honeywell  In- 
formation Systems  has  come  up  with  the 
PC  version  of  the  membrane  keyboard:  the 
durable  TCE434- 1 .  The  $246  touch-panel 
keyboard  is  designed  primarily  for  use  in 
hazard-ridden  environments,  such  as  fac- 
tories. 

The  TCE434-1  keyboard  is  about  the 
same  size  and  shape  as  the  old  AT-style 
keyboard,  but  the  keys  are  just  bumps 
marked  by  embossed  lines  and  printed  la- 
bels. While  it  looks  like  an  AT  keyboard 
with  membranes  instead  of  keys,  its  cable 
is  about  the  same  length  as  the  shorter  one 
on  the  PC  and  XT  keyboards. 

HAZARDS  The  Honeywell  Keyboard 
Division  cites  a  wide  range  of  hazards  that 
the  TCE434-1  should  be  able  to  sur- 
vive— many  of  which  most  PC  users 
themselves  wouldn't  tolerate,  not  to  men- 


^FACT  FILE 

HoneyweU  TCE434-1  XT/AT-CompaUble 
Touch-Panel  Keyboard 

Honeywell  Information  Systems  Inc. 
Honeywell  Keyboard  Division 
4171N.  Mesa.'Bldg.  D 
El  Paso.  TX  79902 
(915)  544-5.";  11 
List  Price:  $246 
Requires:  IBM  PC.  XT,  AT. 
In  Short:  A  rugged  membrane-type  key- 
board  thai  can  withstand  a  harsh  environment 
and  simple  conunands  but  is  not  recommend- 
ed for  high-speed,  manual  input  applications. 
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tion  their  keyboards.  These  include  plum- 
meting or  rocketing  temperatures  (-4  to 
149  degrees  Farhenheit)  and  altitudes 
(-100  to  10,000  feet)  as  well  as  shock, 
moisture,  salt  spray,  sulphur,  sand,  and 
dust.  Honeywell  also  makes  the  claim  that 
the  keyboard  will  tolerate  a  number  of  li- 
quids— coffee,  cola,  and  a  few  that  I  have 
not  yet  found  on  the  average  program- 
mer's beverage  list:  oil,  isopropyl  alcohol 
mixed  with  mineral  oil,  fluorocarbon 
cleaning  solvent,  detergent,  and  water-sol- 
uble cleaning  solvent. 

PRESSURE  You  will  not  be  able  to 
touch-type  with  this  keyboard,  however, 
and  Honeywell  recommends  that  the 
TCE434-1  be  used  in  settings  that  do  not 
require  high-speed  manual  input.  I  found 
that  I  had  to  watch  the  screen  carefully  to 
see  what  I  had  typed,  and  I  had  to  revert  to 
the  Columbus  method  ("find-it-and-land- 
on-it"). 

The  TCE434- 1  keyboard  has  its  own  8- 
bit  CPU,  RAM,  and  ROM.  So  if  you  find 
its  silence  disconcerting,  you  can  type  in  a 
series  of  keystrokes  to  turn  on  an  audible 
click  that  the  keyboard  itself,  not  the  PC's 
speaker,  produces. 

In  fact,  the  board  is  so  smart  that  it 
knows  when  it  is  plugged  into  a  PC,  XT,  or 
AT  and  will  configure  itself  accordingly. 
There  are  no  DIP  switches  to  set;  setup  is 
handled  automatically. 

I  do  have  two  complaints  about  the  key- 
board's design:  First,  while  the  keyboard 
has  legs  that  can  be  opened  to  tilt  it,  they 
can  be  set  to  only  one  position.  Moreover, 
the  keyboard  tends  to  slide  more  easily  in 
the  tilted  position. 

Second,  some  of  the  keys,  such  as  the 
Shift  keys,  are  made  up  of  multiple 
bumps.  So  if  you  press  the  middle  of  the 
Shift  key,  nothing  happens  because  you 
are  between  two  bumps.  On  the  other 
hand,  the  Spacebar  has  no  bumps  and 
gives  no  feedback  even  though  it  will  ac- 
cept a  touch  anywhere  along  its  length. 
This  inconsistent  response  for  larger  keys 
makes  the  keyboard  a  little  harder  to  learn 
to  use. 

For  hazardous  environments,  however, 
where  you  do  not  need  to  type  much  infor- 
mation, theTCE434-l  membrane-type 
keyboard  is  a  useful  alternative  to  the  stan- 
dard PC  keyboard. 
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KEY  TRONIC  CORP. 

Key  Tronic  KB5 153 
Touch-Pad  Keyboard 

Key  Tronic  has  long  been  known  for  its  re- 
placement keyboards  for  the  PC.  Its 
KB5153  Touch-Pad  Keyboard,  priced  at 
$399.  is  one  of  its  top  products,  boasting  a 
modified  AT-style  101 -key  layout  and  a 
3'/2-inch-square  touch-pad. 

Unlike  many  touch-pad  devices,  the 
KB5153  is  versatile.  It  can  operate  in  four 
distinct  modes:  cursor  control  key,  mouse, 
graphics,  and  function-key  emulation 
modes.  And  you  can  combine  the  func- 
tion-key mode  with  one  of  the  other  three 
modes  to  add  even  more  customization. 

EMULATION  MODES  The  keyboard 
powers  up  with  the  touch-pad  in  the  mode 
that  emulates  cursor  control  keys.  When 
you  press  the  pad  and  move  the  stylus  in  a 
direction,  the  cursor  moves  as  if  you  had 
pressed  the  arrow  keys  for  that  direction. 
Where  you  start  to  press  doesn't  mat- 
ter— the  pad  registers  relative  motion. 
When  I  tried  this  mode  within  XyWrite  III 
(known  to  be  cantankerous  about  key- 
boards), the  KB5153  worked  flawlessly. 
Using  the  KB5 153  for  making  broad 
moves  was  easier  than  using  keystrokes, 
but  I  found  precise  positioning  of  the  cur- 
sor for  small  moves  a  little  difficult  at  first. 

In  mouse  mode,  the  cursor  moves  rela- 
tive to  the  motion  of  the  stylus  on  the  pad, 
in  the  same  way  that  a  mouse  works.  If  you 
get  too  close  to  the  edge,  you  can  pick  up 
the  stylus  and  put  it  down  again  closer  to 
the  center  of  the  pad  and  keep  working. 


FACT  FILE 


Key  Tronic  KB51S3  Touch-Pad 
Keyboard 
Key  Tronic  Corp. 
P.O.  Box  14687 
Spokane,  WA  992 14 
List  Price:  $399 
Requires:  IBM  PC.  XT.  AT. 
In  Short:  A  versatile  replacement  keyboard 
with  a  touch-pad  that  can  serve  as  function 
keys,  cursor  keys,  a  mouse,  or  a  small  graph- 
ics tablet. 
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KeyTronic\s KB5I5J  Touch-Pad Ke\h(wrd(lefi).  Honeywell  STCE434-I  Touch-Panel Keyh(^^ 
( center),  and  WICO '  s  Smuribmird  ( rif;ht)  meet  needs  for  specialized  or  rugged  keyboards . 


In  the  graphics  mode,  the  placement  of 
the  stylus  on  the  pad  corresponds  directly 
to  the  cursor's  position  on  the  screen.  This 
mode  is  better  suited  for  drawing,  although 
the  small  pad  limits  the  accuracy  compared 
with  larger  digitizing  pads. 

MACROS  The  function-key  mode  en- 
ables you  to  assign  macro  strings  to  differ- 
ent sections  of  the  pad.  Here  the  keyboard 
works  like  popular  keyboard  macro  pro- 
grams. You  assign  a  series  of  keystrokes  to 
a  key;  if  you  want  to  change  them  later, 
you  can  edit  the  strokes  with  the  editing 
program,  which  is  straightforward  and 
fairly  easy  to  use.  The  distribution  disk  in- 
cludes a  number  of  predefined  configura- 
tion files  to  show  you  how  these  are  set  up. 
Also,  the  keyboard  comes  with  function- 
key-mode  files  for  DOS,  1-2-3,  and  Word- 
Star, and  includes  small  templates  for  each 
of  these  programs  that  fit  on  the  pad  to 
mark  the  location  of  the  function  keys. 

Since  you  can  assign  varying  numbers 
of  function  keys,  you  can  configure  the 
keypad  for  a  2  by  2, 3  by  3, 5  by  5.  or  6  by 
6  matrix  of  function-key  locations.  The 
KB5 153  comes  with  pads  of  grid  paper  in 


all  four  sizes  so  that  you  can  label  your 
choices.  I  set  up  a  3  by  3  set  of  function 
keys  for  XyWrite  and  found  that  they 
worked  perfectly  and  quickly.  You  can 
combine  the  function-key  mode  with  one 
of  the  other  modes  to  enable  the  emulation 
of  function  keys  as  well  as  cursor  key, 
graphics,  or  mouse  emulation. 

OTHER  ATTRACTIVE  FEATURES  If 

the  CapsLock  and  NumLock  indicator 
lights  go  out  of  sync,  you  can  issue  a  set  of 
keyboard  commands  to  set  them  straight. 
The  KB5153  also  has  a  Pause  key  and  a 
Reset  key;  the  first  pauses  a  scrolling  dis- 
play, and  the  second  works  with  the  Ctrl 
key  to  initiate  a  warm  reboot. 

The  keyboard  makes  a  quiet  click  that 
you  can  turn  off  easily  if  you  prefer.  The 
documentation  that  comes  with  the  key- 
board is  clear  and  well  organized. 

I  have  two  reservations  about  the 
KB5153.  The  first  is  subjective:  I  find  the 
touch  a  little  soft  and  slightly 
"mushy" — a  sharp  contrast  to  the  original 
PC  keyboard.  The  second  concerns  the 
way  you  set  the  product  up  for  use  on  an 
AT.  You  must  first  remove  a  sticker  from 
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the  back  and  then  reach  in  with  a  pair  of 
tweezers  or  needle-nosed  pliers  to  remove 
a  small  jumper  located  deep  within  the 
keyboard.  Getting  it  out  isn't  a  big  deal, 
but  keeping  track  of  the  small  part  and  re- 
placing it  later  when  using  the  keyboard 
with  a  non-AT  machine  might  be.  A  small 
switch  would  probably  add  slightly  to  the 
cost  of  the  KB5 153,  but  it  would  be  much 
easier  to  work  with. 

Overall.  I  found  a  great  deal  to  like 
about  the  KB5153.  It  takes  up  little  more 
space  on  my  desk  than  the  keyboard  it 
would  replace,  and  it  offers  a  wide  range  of 
functionality.  Its  function-key  mode  alone 
would  be  enough  to  justify  its  use  for  me. 
since  I  can  never  remember  all  my  Alt-key 
macro  assignments.  The  mouse,  graphics, 
and  cursor  control  modes  are  welcome  ex- 
tras. 

WICOCORP. 

Smartboard 

The  Smartboard,  from  WICO  Corp. .  is  de- 
signed for  people  who  don't  want  to  give 
up  any  of  their  valuable  desk  space  to  a 
mouse  or  other  input  device  yet  still  want 
one  available.  At  first  glance  it  appears  to 
be  the  perfect  solution:  a  trackball  mount- 
ed in  a  keyboard.  But  the  Smartboard. 
which  WICO  lists  at  $399.95.  is  not  what 
it  appears  to  be. 

The  Smartboard  has  some  interesting 
features.  It  has  three  separate  programma- 
ble units:  the  standard  keyboard,  the  func- 
tion keys,  and  the  ball.  The  indicator 
lights,  labeled  Standard  Keyboard.  User 
Functions.  Smartball  A/B.  and  the  enig- 
matic Low  Battery,  are  a  hint  of  what  it  can 


yy  F  A  C  T  FILE 

Smartboard 

WICO  Corp. 

6400  West  Gross  Point  Rd. 

Niles.IL  60648 

(312)647-7500 

List  Price:  $399.95 

Requires:  IBM  PC  or  XT. 

In  Short:  A  programmable  keyboard  thai 

has  lots  of  features  and  a  good  feel ,  but  the 

built-in  ball  is  not  the  mouse  substitute  that  it 

might  appear  to  be. 
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offer.  Besides  the  familiar  keycaps  (laid 
out  in  a  pattern  unlike  that  of  any  IBM  key- 
board), you  also  find  Prgm  (for  Program). 
Mode  Select.  Reset,  and  Basic.  On  the 
board's  right  side  is  the  beige  ball,  waiting 
to  be  rolled. 

THE  KEYBOARD  The  standard  key- 
board unit  comes  configured  in  QWERTY 
format.  By  using  the  appropriate  keys,  you 
can  quickly  change  it  to  the  prepro- 
grammed Dvorak  layout,  or  you  can  swap 
key  positions  at  will. 

Similarly,  the  function  keys  come  with 
the  standard  DOS  assignments,  but  you 
can  easily  program  them  to  produce  vari- 
ous character  strings  that  execute  com- 
mands. 

To  keep  the  programming  intact  when 
the  computer  is  turned  off.  the  keyboard 
uses  three  penlight  batteries.  An  indicator 
light  warns  when  the  power  is  low.  You  do 
not  need  batteries  to  operate  the  keyboard, 
though. 

The  keyboard  has  an  aid  for  BASIC 
programmers:  when  you  press  the  Basic 
key.  all  the  letters  come  out  in  capitals; 
when  shifted,  they  produce  26  different 
BASIC  commands.  And  if  you  can't  give 
up  the  standard  PC  keyboard,  the  Smart- 
board  even  offers  you  the  opportunity  to 
daisy-chain  it  (through  a  connector  on  the 
Smartboard's  back)  to  use  along  with  the 
Smartboard  when  you  want  to. 

The  Smartboard's  soft  touch  is  slightly 
stiffer  than  that  of  most  clone  keyboards;  it 
gives  you  a  little  tactile  feedback.  You  can 
turn  the  internal  keyclick  on  and  off 
through  an  easily  accessed  set  of  DIP 
switches. 

The  keyboard  performed  fairly  well  in 
use,  although  the  Enter  key  occasionally 
did  not  register  or  registered  twice.  Typing 
quickly  is  fairly  easy  on  the  Smartboard. 

The  ball  The  Smartboard's  ball  ap- 
pears to  be  a  mouse-emulating  trackball. 
In  operation,  it  is  merely  a  sophisticated 
function  key/cursor  key  option,  lacking 
the  range  of  movement  that  a  trackball  or  a 
mouse  can  offer. 

The  ball  comes  preprogrammed  to  em- 
ulate the  cursor  keys,  but  you  can  easily 
program  it  to  produce  other  keystrokes,  as 
with  macros.  The  ball's  limits  are  quite 
clear  when  it's  in  the  cursor-key -emulation 


■  The  Smartboard's  ball 
appears  to  be  a  mouse- 
emulating  trackball.  It's 
really  just  a  sophisticated 
function/cursor  key, 
lacking  the  range  of 
movement  of  a  trackball. 


mode.  Unlike  a  mouse  ora  trackball,  how- 
ever, the  ball  will  generate  only  two  types 
of  movement  when  it  is  emulating  the  cur- 
.sor  keys.  You  can  program  it  either  to  pro- 
duce one  of  four  responses  (up.  down,  left, 
and  right)  or  to  produce  one  of  eight  re- 
sponses (up.  down.  left,  and  right,  plus  the 
diagonals:  up  left,  up  right,  down  left,  and 
down  right). 

Although  it's  certainly  not  the  equiva- 
lent of  a  true  trackball,  the  Smartboard's 
ball  does  move  the  cursor  accurately,  with- 
in its  limits.  It  even  operates  without  a 
hitch  within  XyWriie.  Unfortunately,  the 
Smartboard  does  not  come  with  a  mouse 
emulation  driver,  and  you  cannot  use  it 
with  mouse-driven  software  (except,  of 
course,  when  the  software  will  accept  al- 
ternative keyboard  commands). 

While  the  Smartboard  is  not  an  ade- 
quate replacement  for  a  mouse  or  a  track- 
ball, it  does  have  some  interesting  and 
unique  features.  For  example,  while  it  is 
designed  to  hook  up  to  either  a  PC  or  an 
XT  (it  is  not  AT  compatible),  you  can  get 
an  adapter  to  attach  it  to  an  Apple  II,  II -I- , 
or  He. 

WICO's  Smartboard  has  strong  appeal 
for  BASIC  programmers  and  those  wish- 
ing to  experiment  with  the  Dvorak  layout. 
But  its  ball  feature  is  of  limited  value.  If 
you're  looking  for  a  viable  alternative  to  a 
mouse  for  your  favorite  drawing  or  Win- 
dows application,  you'll  want  a  true  track- 
ball, m 


Alfred  Poor  is  a  contributing  editor  of  PC 
Magazine. 


Cc 


PC    MAGAZINE   ■   AUGUST  1987 
102 


No  matter  how  you  look  at  it, 
BoeingGr^h  says  itbetten 


Boeing*  Graph  brings  business  graphics  to 
life,  and  allows  you  to  express  your  ideas 
in  bold,  colorful,  multi-dimensional  form. 

It  displays  complex  ideas  clearly,  giving 
you  the  power  to  persuade  and  inform. 

It's  fast,  easy  to  use  and  efficient  with  help 
screens  and  on-screen  function  key  descrip- 
tors. Selert  from  33  types  of  3D  graphs. 
Rotate  them  on  any — or  all — axes  to  find 
the  perspective  that  best  makes  your  point 
That's  one  of  20  real-time  animation  func- 
tions —  others  include  zoom,  pan  and 


stretch.  Boeing  Gn^h  also  gives  new  power 
to  two-dimensional  graphs,  enriching 
them  with  color  and  shading. 

Boeing  Graph  is  designed  for  your  IBM 
PC  XT?  AT,*  Personal  System/Z™  or 
compatible.  You'll  find  it's  easy  to  import 
multi-dimensional  data  directly  from 
Boeing  Calc,  a  powerful  spreadsheet  with 
multi-dimensional  capability.  Or  you  can 
import  from  other  commonlv  used 
spreadsheets  like  Lotus*  1-2-3. 

When  you  print,  Boeing  Graph's  unique 


Superprint™  kature  automatically  uses 
the  highest  available  resolution  on  your 
dot  matrix,  ink  jet  or  laser  printer 

Boeing  Graph.  It  brings  business 
graphics  to  life.  For  a  demo  diskette  and 
the  name  of  the  dealer  nearest  you, 
call  1-800-368-4555.  Or  write 
Boeing  Computer  Services,  P.O.  Box 
24346,  M/S  7W-05,  Seatde,  WA 
98124-0346. 


Easy 
hardcopy  entry. 


KURZWEIL 
COMPUTER 
PRODUCTS 

A  Xerox  Company 


[< 


Introducing  Kurzweil  s  DISCOVER™! 
The  only  scanning  system  under 
$10,000  that  enters  entire  documents 
— typeset  or  typewritten  text  and 
graphics — directly  into  your  PC! 

Published  reports.  Correspon- 
dence. Technical  manuals.  Drawings 
and   graphs.    DISCOVER's  break- 
through technology  takes  it  all  in — 
thanks  to  Kurzweil  s  exclusive  Artifi- 
cial Intelligence-based  recognition 
software. 

Discover  how  easy  document 
entry  can  be.  Just  enter  a  command 
on  your  PC,  then  place  a  document  in 
the  feeder.  DISCOVER  does  the  rest, 
quickly  and  automatically,  while  you 
do  other  work  on  your  PC  simul- 
taneously. (That's 
another  Kurzweil 
exclusive.) 


Result: 
hardcopy 
information 
where  you  need  it,  when  you  need  it. 
Ready  to  edit,  enter  into  a  database,  or 
transmit  throughout  your  network. 

DISCOVER!  A  whole  new  world  of 
hardcopy  entry.  From  Kurzweil  Com- 
puter Products,  a  Xerox  company. 


185  Albany  St ,  Cambridge,  MA  02139— (800)  843-8031 
(in  MA— (617)  864-4700).  FAX  (617)  864-4186 
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UGm  PENS 

FOR  ON-SCREEN  DRAWING 


Light  pens  are  jacks  of  two 
trades.  You  can  use  them 
like  touch-screens,  with 
point-and-shoot  menus; 
you  can  use  them  like 
drawing  tablets,  mice,  or 
trackballs  for  drawing. 

You're  most  likely  to  encounter  light 
pens  in  applications  such  as  order  entry  in 
warehouses  or  point-of-sale  displays. 
You'll  also  find  them  in  graphics  and 
CAD/CAM  applications. 

All  light  pens  work  exactly  the  same 
way.  To  illuminate  the  screen,  your  moni- 
tor fires  an  electron  beam  at  the  phosphor- 
coated  back  of  the  screen  at  intervals  of '/» 
second.  When  this  electron  beam  hits  any 
point  on  the  screen,  the  screen's  phosphors 
become  "excited"  or  glow. 

The  electron  beam  starts  at  the  upper- 
left-hand  comer  of  the  screen  and  travels 
left  to  right  down  the  face  until  it  reaches 
the  lower-right-hand  comer  when  the  pro- 


cess starts  again.  The  light  pen  uses  a  lens 
that  senses  the  glowing  state  of  the  phos- 
phors. It  determines  the  x-y  screen  coordi- 
nates of  the  detected  area  by  measuring  the 
time  it  takes  for  the  electron  beam  to  reach 
the  pen.  The  pen  passes  its  information 
back  to  the  computer  through  the  col- 
or/graphics adapter,  and  software  deter- 
mines what  happens  next. 

Light  pens  share  a  number  of  similar- 
ities. All  plug  directly  onto  any  standard 
color/graphics  adapter,  making  them  easy 
to  install;  all  are  shaped  and  weigh  about 
the  same. 

Because  of  their  similar  operation,  any 
software  package  that  supports  one  light 
pen  will  be  able  to  drive  products  from  all 
manufacturers.  Light  Pens  that  operate 
with  drivers  designed  especially  for  them, 
such  as  the  ones  Microsoft  supplies  for  the 
FT- 156,  will  run  better  under  those  driv- 
ers, however.  Any  package  that  runs  under 
Microsoft  Windows,  such  as  PC-Draw  and 


As  drawing  or 
point-and-shoot  deviceSy 

light  pens  might 
seem  as  natural  as  pen  and 
ink.  But  limited 
software  drivers  and 
ergonomic  drawbacks 
restrict  their  use. 
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■  LIGHT  PENS 


ln*a*Vision.  can  use  a  light  pen. 

You  should  be  aware  that  the  light  pens 
themselves  come  with  few,  if  any,  soft- 
ware drivers.  The  Warp  Speed  Light  Pen 
comes  with  a  driver  for  Lotus's  1-2-3  and 
provides  an  optional  interface  for  Auto- 
CAD. That's  it.  No  other  light  pen  tested 
comes  with  any  other  drivers. 

You  can,  if  you  wish,  program  in  BA- 
SIC any  of  the  light  pens  reviewed  here. 
And  all  of  the  pens'  manuals  describe  how 
to  use  that  language  to  control  the  cursor 
with  a  pen. 

ERGONOMIC  DRAWBACKS  Light 
pens  are  similar  to,  and  perhaps  worse 
than,  touch-screens  (also  reviewed  in  this 
issue)  in  terms  of  their  less-than-optimal 
ergonomic  design.  Just  as  you  do  with  a 
touch-screen,  you  must  lift  your  arm  to 
point  to  a  screen  that  is  perched  in  the  usual 
position  atop  your  CPU.  Unlike  touch- 
screens,  pens  not  only  make  you  work 
against  gravity,  they  make  you  wrangle 
with  a  coiled  cord  bent  on  dragging  your 
pen  down.  The  Feather  Cordless  Light  Pen 
from  HEI  is,  however,  a  step  in  the  right 
ergonomic  direction. 

You  can  use  a  light  pen  either  to  draw 


with  the  cursor  or  to '  'click' '  a  menu  selec- 
tion by  depressing  the  tip.  Several  factors, 
however,  conspire  to  sabotage  these  ef- 
forts. First,  there's  a  slight  gap  between 
your  monitor's  glass  screen  and  the  phos- 
phors beneath,  making  it  difficult  to  aim 
the  pen,  particularly  when  you  must  make 
a  choice  from  a  tightly  spaced  directory 
listing.  In  addition,  because  of  the  way  the 
pen  reads  the  light  on  the  screen,  you 
won't  obtain  a  sharp  drawing  point  with 
the  pen.  Instead,  it  will  draw  and  recognize 
blocky,  blobby  characters.  Finally,  the 
light  pen's  click  is  not  really  a  click  at  all; 
none  of  these  pens  offer  any  tactile  or  audi- 
ble feedback. 

If  you  wish  to  draw  fine  lines  in  a  CAD 
in  or  sophisticated  drawing  applications, 
you  can  use  an  optional  adapter  card  that 
most  of  these  pens  offer  to  increase  control 
of  the  pen  to  the  pixel  level. 

Nonetheless,  compared  with  a  touch- 
screen, light  pens  work  with  more  soft- 
ware and,  at  a  cost  of  $200  or  less,  are 
about  one-third  the  price.  They  also  offer 
the  benefit  of  allowing  you  to  draw  on  the 
screen — albeit  for  relatively  short  periods 
of  time.  The  following  product  reviews  ap- 
pear alphabetically  by  vendor  name. 


FTG  DATA  SYSTEMS 

F  !  -15f> !  i!'hl  fVii 

The  $195  FT- 156  Light  Pen,  from  FTG 
Data  Systems,  is  designed  for  systems  us- 
ing color/graphics  adapters  and  CGA 
monitors.  FTG  Data  Systems  also  offers 
its  PXL  350  board  to  boost  resolution  for 
EGA  applications  to  the  single-pixel  level. 

The  pen  comes  with  an  installation  kit 
that  includes  the  necessary  cable  and  jack, 
an  adapter  plate  for  passing  the  cable  out  of 
the  computer,  a  wire  tie  wrap  and  tie  wrap 
retainer,  a  clip  for  attaching  the  pen  to  the 
side  of  the  computer  or  monitor  (plus  an 
extra  in  case  you  lose  it),  and  an  antistatic 
screen  wipe. 

Installing  the  FT- 156  requires  no  spe- 
cial expertise.  Well-written  instructions 
explain  how  to  plug  the  cable  assembly 
into  a  set  of  pins  near  the  top  of  the  adapter 
board.  You  then  run  the  cable  through  a 
rectangular  plate  on  the  rear  panel  of  the 
PC,  and  the  included  replacement  plate  has 
a  round  hole  and  a  rubber  grommet  to  hold 
the  cable  firmly.  The  tie  wrap  retainer  has 
a  sticky  back  securing  it  to  the  rear  panel  of 
the  PC  to  hold  any  excess  cabling. 

The  other  end  of  the  cable  has  a  stan- 


i  L:   How  a  Light  Pen  Works 


Optical  Photodelector 
system 


Video 
afflpllller 


High-pass  Additional  gain  and 
niter        interlace  clrctttt 


Shutter  assembly  (Infrared 
emitter  and  detector) 

Alight  pen  works  in  conjunction  with  the 
CRTs  controller  and  the  electron  beam 
that  refreshes  the  screen.  When  the  beam 
passes  the  aperture  of  the  light  pen,  lenses 
focus  the  light  onto  a  photodetector,  causing 
it  to  emit  an  electronic  pulse.  This  pulse  is 
amplified  and  passed  through  a  filter  that  al- 
lows only  valid  pulses  to  reach  the  computer. 


The  CRT's  controller  then  calculates  the  po- 
sition of  the  light  pen  and  moves  the  cursor 
accordingly.  Menu  selections  are  made  by 
pressing  the  pen  against  the  screen — en- 
gaging the  shutter  assembly  The  resulting 
break  in  the  infrared  beam  is  the  equivalent 
of  hitting  the  Enter  key. 


mm 
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md  ¥  A  C  T  FILE 


Fast-Point  light  Pen 
Feather  Cordless  Ugfitt  Pen 
HEl  Inc. 

1495  SteigerLakeLn. 
P.O.  Box  5000 
Victoria,  MN  55386 
(612)443-2500 

List  Price:  Fasl-Point,  $145;  stainless  steel 
barrel  nnxJel.  $195.  Feather  Cordless,  $195. 
Requires:  IBM  CG  A  or  compatible  adapter, 
RGB orcomposite monitor, DOS  I.Oorlater. 
In  Short:  Like  many  other  pens,  neither  of 
these  conies  with  drivers.  While  the  Fast- 
Point  is  comparable  to  other  light  pens  tested, 
the  Feather's  lack  of  a  cord  is  a  noticeable  im- 
provement. However,  you  can't  use  the 
Feather  for  drawing  applications. 

CIRCLE  630  ON  READER  SERVICE  CARD 


FT-156  Light  Pen 

FTG  Data  Systems  '  '{  '^  ''  '■  ' 

10801  Dale  St.,  Suite  J-2    -  ,  v 

P.O.  Box6l5  V,,.-    r  ' 

Stanton,  CA  90680  h  ■  *  *  •  : '  , 
(714)995-3900  ;  ,  '  ' 

List  Price:  $195 

Requires:  IBM  CGA  or  compatible  adapter, 
color  monitor  or  monochrome  monitor  that 
does  not  use  a  P39  phospho;  DOS  1 .0  or 
later. 

In  Short:  The  FT- 156  is  a  solid,  if  average, 
product .  Window's  offers  a  special  driver  for 
its  optional  PXL-350  board  so  you  can  get 
resolution  down  to  the  pixel  level. 

CIRCLE  «31  ON  READER  SERVICE  CARD 


dard  phone  jack,  with  a  sticky  back  to  at- 
tach to  the  side  of  your  computer.  The  ca- 
ble fix)m  the  light  pen  has  an  RJ-1 1  phone 
plug  that  snaps  into  the  jack.  This  arrange- 
ment leaves  plenty  of  room  to  maneuver 
the  pen  without  resistance  from  the  cable 
assembly,  ensures  that  you  will  not  acci- 
dentally pull  out  the  connection,  and  pro- 
vides a  holder  for  the  pen  when  ncrt  in  use. 

Finally,  you  install  the  light  pen  denx) 
software  and  boot  up.  For  the  most  part, 
the  demo  software  is  unremarkable;  it  in- 
cludes several  games  such  as  Tic-Tac-Toe 
and  Snake,  a  simple  graphics  drawing  pro- 
gram, and  a  multiple-choice  arithmetic 
quiz. 

The  pen  comes  with  a  simple  calibra- 
tion program  that  allows  you  to  make  ad- 
justments before  you  begin  and  a  tool 
called  TEST  that  verifies  the  calibration. 
TEST  floods  the  screen  with  light,  then 
lets  you  turn  off  characters  (in  text  mode) 
or  graphic  cells  (in  high-resolution  graph- 
ics mode)  with  the  pen.  You  evaluate  the 
pen's  performance  by  drawing  horizontal 
and  vertical  lines  at  different  screen  inten- 
sities. 

FTG  also  provides  BASIC,  Fortran, 
and  Pascal  subroutines  and  guidance  for 
using  assembler  and  C  to  write  your  own 
software  support  for  the  board. 

We  tested  the  pen  with  Windows  and 
PC  Draw,  as  we  did  with  the  other  pens  re- 
viewed here.  A  click  registers  when  the 
pen  tip  is  depressed  most  of  the  way  down, 
though  there  is  no  audible  or  tactile  feed- 


back. However,  the  pen  made  a  very  an- 
noying metal-on-metal  scraping  noise  on 
the  screen  itself  when  I  pressed  the  pen  tip. 

Like  the  other  pens,  this  one  had  a 
heavy,  coiled  cord  that  pulled  down  on  the 
back  of  the  pen  when  1  held  it  up  to  the 
screen,  making  extended  use  tiring.  Its  op- 
eration was  as  smooth  as  any  of  the  others 
tested. 

However,  the  FT- 156  with  the  FXL- 
350  board  offers  a  taste  of  the  way  that  pro- 
fessional light  pens  should  perform.  When 
I  used  the  special  driver  in  Windows  for  the 
FT- 1 56  board,  the  light  pen  was  able  to  get 
resolution  at  the  single-pixel  level,  making 
the  drawing  line  very  sharp.  However,  if 
you  use  a  standard  light  pen  driver,  you 
will  get  performance  nearer  to  the  norm. 

Though  plagued  by  ills  common  to  all 
light  pens,  the  FT- 156  is  a  solid  product.  If 
you  use  it  with  the  PXL-350  board  and 
with  the  Windows  special  driver,  you'll  get 
an  idea  of  the  light  pen's  potential. 

HEIINC. 

Fast-Foin<  IJahl  \\n 
Feather  (  oi  fllt  ss 
I  Jjjht  Pen 

HEI  Inc.'s  offerings  come  in  two  distinct 
flavors:  the  $145  Fast-Point  Light  Pen  and 
the  $195  Feather  Cordless  Light  Pen. 
While  the  Fast-Point  is  a  conventional 
hght  pen,  the  Feather  is  luiique:  it's  cord- 
less. It  works  by  sending  its  signal  to  a  tiny 
receiver  mounted  on  top  of  your  monitor 
rather  than  through  a  cable  to  your  display 
adapter. 

Installation  for  both  pens  is  straightfor- 
ward. For  the  Fast-Point,  you  simply  lo- 
cate the  CGA  card,  then  route  a  connecting 
cable  through  the  rear  of  the  computer, 
plug  it  directly  onto  the  CGA  card's  light 
pen  port,  and  attach  the  plug  on  the  light 
pen's  retractable  cord  to  the  junction  box. 
Installation  is  nearly  the  same  for  the 
Feather  pen  except  that  you  attach  the  plug 
from  the  receiver  to  the  juiKtion  box. 

The  software  for  both  is  the  same.  Just 
copy  all  the  files  and  DOS  BASICA  onto  a 
work  disk.  The  demo  software  includes  an 
explanation  of  the  light  pen,  a  calibration 
routine,  Tic-Tac-Toe,  and  the  Graphics 
Pad  program.  There's  also  a  limited  me- 
chanical drawing  tool  that  lets  you  sketch 


rectangles,  diamonds,  circles,  and  lines; 
fill  shapes;  add  text;  remove,  change,  or 
replot  a  sh^;  save  to  disk;  load  from  disk; 
and  clear  the  screen. 

Unfortunately,  if  you're  not  a  program- 
iner,  you  won't  be  able  to  use  either  light 
pen  with  applications  that  come  without 
light  pen  drivers.  While  these  demo  pro- 
grams show  you  what  the  pens  can  do,  the 
pens  come  with  no  drivers  for  external  ap- 
plications programs. 

However,  the  manufacturer  does  sup- 
ply the  source  code  for  the  Graphics  Pad 
program.  You  can  examine  the  code  to 
learn  how  to  write  your  own  subroutines  to 
control  the  pen. 

When  we  tested  the  Fast-Point  with 
Windows,  it  worked  fine.  In  operation,  the 
pen's  click  registered  only  when  the  tip 
was  almost  completely  depressed,  and  it 
did  not  provide  any  feedback.  The  heavy 
coiled  cord  pulls  down  on  the  back  of  the 
pen  when  it  is  held  up,  making  it  tiring  to 
use.  However,  I  found  that  the  pen's 
brushed  aluminum  casing  provided  a  gtxxi 
grip.  Operation  was  as  smooth  as  the  oth- 
ers tested. 

The  Feather's  lack  of  a  cord  was  a  no- 
ticeable improvement.  Unfortunately,  this 
pen  still  has  a  few  bugs  that  need  extermi- 
nation. The  Feather's  pen  tip  only  trans- 
mits data  when  pressed.  This  means  that 
you  can't  move  the  cursor  on-screen  until 
you  click  the  pen.  While  this  is  not  a  prob- 
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Letter-Perfect* 


hen  it  comes  to  the  everyday 
realities  of  laser  printer  output,  we 
feel  there's  more  than  one  way  to  see 
perfection. 
Thafs  why  we  intro- 
duced two  models  of 
our  UPS  10  PLUS 
laser  image  printing 
system.  Each  with 
very  distinct  purposes 
in  life. 

There's  our  letter- 
perfect  512K  model, 
that  page-after-page, 
day-after-day  prints 


the  letters  and  correspondence,  reports 
and  presentations  which  are  the  backbone 
of  your  business.  A  backbone  meant  for  a 

long  life:  600,000 
pages  at  a  workaholic 
rate  of  15,000  pages 
per  month. 

also  know  that 
with  perfection  comes 
increased  needs. 
Like  adding  charts  to 
your  reports  or  graph- 
ics to  yDur  presenta- 
tions. Or  barcoding 
your  inventory. 


LaserJet  Is  a  registered  tmdemark  of  Hewlett-I^ckard  Company.  Diablo  is  a  registered  trademark  of  Xerox  Corporation.  Epson  is  a  registered  trademark  of  Epson  America. 


PicturC'Perfect* 


Thaf s  a  different  kind  of  perfection.  A 
different  story.  The  one  told  by  our  UPS  10 
PLUS  picture-perfect  2.0MB  model.  Where 
you  can  have  a  picture  on  every  page. 

The  UPS  10  PLUS  printers  are  also  perfect 
company.  Thafs  because  they're  completely 
compatible  with  Hewlett-F^kard's  LaserJet 
Plus  as  well  as  Diablo  daisy  wheel  and 
Epson  dot  matrix  printers.  So  you  can  run 
the  most  p>opular  business  and  business 
graphics  software. 

Perfection  also  means  extras.  like  the 
built-in  LIPS  Command  Language  and 
CIEFLEX  fonts  for  simplified  forms  genera- 
tion, special  characters,  fonts  and  bar  codes. 
This  plus  the  UPS  font  cartridges  give  you 


the  answer  to  low-cost  desktop  publishing 
—  today.  On  top  of  it  all  is  a  smart  English- 
language  fi^ont  panel  that  changes  compati- 
bility and  print  attributes  in  a  snap. 

The  UPS  10  PLUS  laser  printers.  The 
perfect  solution  for  more  than  one  kind  of 
perfection. 

Fbr  even  more  perfect  information, 
contact  CIE  Tferminals,  a  C.Itoh  Company, 
2505  McCabe  Way,  Irvine,  CA  92714;  or  call 
(714)  660-1421  or  our 
toll-firee  number  ^ZilH^tl 
(800)624-2516.  CIETemwials 

CIE  Ibrminals,  Inc.,  260S  McCabe  m^,  Irvine,  CA  92714 
Ifelephone:  (714)  660-1421    (800)  624-2516 


O  1987  CIE  Terminals,  Inc. 
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■  LIGHT  PENS 


Light  Pens: 
Summary  of  Features 

(Products  listed  in  ascending  price  order) 


Fatt-PoiRt 
LIgM  Pan 

Feather  Cordieu 
Light  Pen 

FT-156  Light  Pen 

L-PC  Lite-Pen 

Warp  Speed 

Light  Pen 

Ll*tpric« 

$145.00 

$199.99 

Graphics  adapter 

CGA 

CGA 

CGA,  EGA 

CGA,  EGA,  or 
monochrome 

CGA,  EGA,  or 
monochrome 

Optional  adapter  card 
for  pixel-level  editing 

O 

o 

• 

• 

• 

Power  supply 

None' 

Internal 

Internal 

None" 

None* 

Software  included 

Demo  software 

Denno  software 

Pixel  support  software' 

Demo  software 

Light  pen  controller  soft- 
ware, Pencad  System 
(enhancement  driver  lor 
AutoCAD)'.  Conductor 
(driver  tor  Sympliony  and 
1-2-3]',  Penmouse  (mouse 
emulation  software)' 

Applications  Supported' 

Fast-Point 
Light  Pen 

Feather  Cordless 
Light  Pen 

I? 

Fr-156  Light  Pen 

LPC  Lite-Pen 

Warp  Speed 

Light  Pen 

Microsoft  windows 

• 

• 

• 

• 

• 

1-2-3 

O' 

C 

O" 

O" 

• 

Microsoft  Wbrd 

O 

o 

• 

o 

O 

WordStar 

o 

0 

o 

0" 

• 

.WordPerfect 

o 

0 

o 

o 

o 

AutoCAD 

• 

• 

o 

• 

VersaCAD 

0 

o 

0 

PC  Palnttmjsli 

• 

• 

• 

Freeisnce  Plus 

o 

o 

• 

Or.  Halo 

• 

• 

• 

PageMaker 

• 

• 

\fontura  Pulitistier 

o 

o 

o 

o 

• 

rrj  — Indicates  Editor's  Choice.  • — Ybs  O— No  'Uses  PCS  power  supply.   'Software  is  included  with  the  PXL-350  lx)ard.  The  software  includes  UouseTrap,  which  is  a 

mouse  emulator  that  provides  access  to  Microsott  Word  on  CGA.  Also  included  are  drivers  for  IBM's  TbpView  and  Ulcrosoft  Windows.   'Optoial.   'The  manufacturers  daim 
that  tfiese  packages  support  tfieir  light  pens  However,  it  a  package  has  a  driver  for  any  light  pen,  it  stXHJM  support  all  light  pens.   "Third-party  light  pen  drivers  are  availat>le  tor 
this  product.   'With  Dr.  Halo  or  under  Windows. 


lem  in  applications  using  a  point-and- 
shoot  approach  with  large  blocics,  it  virtu- 
ally rules  out  use  of  this  pen  for  drawing. 
Since  visual  feedback  is  important  to  lo- 
cate every  light  pen's  precise  position  on 
the  screen,  you'll  find  it  difficult  to  use 
with  point-and-shoot  menus  if  choices  are 
located  very  close  together,  as  they  are  in 
Windows.  A  representative  at  HEI  said  that 
the  company  is  working  on  a  design  that 
transmits  continuously,  which  would 
make  this  pen  behave  like  the  others. 

Another  drawback  is  that  the  Feather's 
pen  click  registers  almost  as  soon  as  you 
press  it,  which  could  cause  it  to  misfire 
more  frequently  than  any  of  the  other  pens 


■  HEI' s  Feather  Cordless 
Light  Pen  is  unique:  it 
sends  its  signal  to  a  tiny 
receiver  on  top  of  your 
monitor  rather  than 
through  a  cable. 


tested.  This  problem  only  compounds  that 
caused  by  the  absence  of  cursor  feedback. 

The  Fast-Point  is  comparable  to  the  oth- 
er light  pens  tested.  While  the  cordless 
Feather  is  a  wonderful  idea,  it  needs  some 
work  to  get  the  bugs  ironed  out. 

THE  LITE-PEN  CO. 

f-PCTite- 

The  $199  L-PC  Lite-Pen  runs  off  any 
CGA  light  pen  port;  optionally,  you  may 
purchase  the  Lite-Pen  Co.'s  Pixel-Pius 
Adapter  Board,  which  works  along  with 
your  graphics  board  to  yield  a  screen  reso- 
lution of  1 ,024  by  1 ,024  pixels. 
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Publishing 
Solution 
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LOGITECH  $ 
MOUSE 

with  Publisher  Software 

Our  Mouse  and  Publisher  Soft- 
ware is  the  complete  solution  for 
people  who  want  to  produce  great 
looking,  attention  getting  docu- 
ments without  having  to  master 
a  lot  of  complex  commands 
and  typographical  jargon.  Its 
easy  to  learn,  fast  to  use.  and  it  gets 
you  the  results  you  need  right  now. 

Page  Layout  Made  Easy 

You  don't  have  to  be  a  graphic  de- 
signer to  get  professional  quality 
results.  Create  and  edit  text  right 
on  the  page.  We  offer  design  tem- 
plates, automatic  layout  in  1-4 
columns,  automatic  flow  of  text 
around  graphics,  and  vertical  and 
horizontal  rulers  to  guide  you. 

Typography  Made  Easy 

Select  from  over  61  fonts  repre- 
senting 14  typefaces,  in  sizes  suit- 
able for  headlines,  subheads  and 
text.  We  provide  optimal  line 
spacing  automatically.  You  adjust 
for  special  effects. 

Graphics  Made  Easy 

Use  our  ClipArt  or  create  vour 
own  using  LOGIPAINT.  PC 
Paintbrush  or  MS  Windows  Paint 
software.  You  can  shrink  or 
expand  your  graphic  images  to  Ht. 
You  can  also  modify,  rotate  or 
copy  them. 


To  place  .1 1,  r  Lclil  card  order 
call  our  special  toll-tree  nuinher; 

800-231-7717 

Call  toll-free  iti  Calilbrnia: 

800-552-8885 


ISLDgilech  News 


ifirr*-«t:cr        will  MiB  yOwMK  hX< '[Cf  (netrfli  M H  m  effanng 


tirrn  noM  m  muKVT 


iil'iiiwi  wt mmm  m  mm  m  m    .xncf*  ^  lABHC" 


a  IT  -  ttfiomi^i  muntrt 
M  •«  wan  1M« 


lXiTID*  win  a  Mtr^  na  h 


Prtxtuced  on  a  dor  matrix  printer,  hisrr  printer 
vuppitrt  ul\o  itu  hutetl 

30  Day  Money-Buck  Guarunlee 
YcarWarrantv 


■W'Ti;'  Q  I  I  want  to  pnxluce  great 
1  IJ/t3  .  liK)king  documents  now  I 

LOGITHCH  Publisher  Package  $179 

□  w.  Serial  ami  Pita  Softiuire 
O  w.  Bus  Mouse  uiul  Plus  Software 

Add  S6.M)  for  shipping  und  handling.  California 
rcsidenis  add  applicable  sales  lan.  Prices  valid 
in  U.S.  only. 

Tulal  Enclosed  S  

□  VISA  □  MasieiCard  □  Check  Enclosed 


Card  Number  Rxpirutlon  Duk* 


Signature 


Name 


Cily 


Zip  Phirnc 
DEALER  INQUIRIES  WELCOME 

ffllDGITECH 

l.Odl  l  I.C  H.  Inc 
805  Veterans  Blvd  .  Redwood  City.  CA 
Tel:4l,S..16.S-yK52 
In  ICurope: 
LOOITECH  SA.  S»it/erland 
Tel:  41  -2 1 -879656  •  Telex  458  2 17 Tech  Ch 
In  Italy: 

Algol-Logitech  Spa  39-2-2IS-S622 
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■  LIGHT  PENS 


Light  pens  are  effective  for  both  point-and- shoot  and  drawing  applications.  Shown  here  ( left  to 
right)  are  the  FT -156  Light  Pen.  HEl's  Fast-Point  Light  Pen  and  Feather  Cordless  Light  Pen.  the 
L-PC  Lite-Pen.  and  the  Warp  Speed  Light  Pen. 


Unless  you  wish  to  write  your  own 
drivers,  however,  you'll  have  little  use  for 
the  Pixel-Plus  board.  With  the  board  in- 
stalled, the  pen  cannot  run  on  software  de- 
signed for  most  light  pens,  such  as  the 
drivers  that  come  with  Windows.  And  the 
board  itself  comes  with  drivers  only  for 
Dr.  Halo  II. 


Installing  the  pen  is  simple.  You  re- 
move the  computer's  casing,  route  a  con- 
necting cable  through  the  rear  panel  and 
plug  it  onto  the  graphics  board,  anchor  this 
cable  with  the  included  mounting  plate, 
plug  the  pen  into  the  cable,  and  set  up  the 
software. 

You  can  install  the  optional  half-length 
Pixel-Plus  Adapter  Board  in  any  open  slot. 
The  manual  does  a  superb  job  of  guiding 
you  through  these  steps  with  plenty  of  de- 
tailed illustrations. 

Batch  files  automate  the  process  of  set- 
ting up  the  software  to  drive  different  sys- 
tems and  to  install  the  Pixel-Plus  board.  Fi- 
nally, you  must  run  the  simple  pen 
calibration  program,  whose  stored  values 
needn't  be  changed  unless  you  change 
your  hardware  setup.  Incidentally,  the 
company  sells  a  special  cable  for  running 
both  a  color  graphics  and  monochrome 
display,  so  that  you  may  toggle  from  one 
to  the  other. 

The  demonstration  software  that  comes 
on  the  sampler  disk  is  enjoyable  and  in- 
cludes educational  programs,  games,  and 
sample  applications.  For  instance,  the 
Graphics  program  lets  you  draw  lines,  cir- 


cles, and  squares;  fill  shapes;  select  colors 
for  foreground  and  background;  choose 
from  two  palettes;  add  text  in  three  sizes; 
and  save  and  load  pictures  to  and  from 
disk.  The  Mouseemu  program  worked 
well  emulating  a  mouse  to  drive  the  PC 
Paintbrush  program.  In  fact,  I  found  that 
controlling  the  program  with  the  pen  was 
easier  than  using  the  mouse.  The  sampler 
disk  also  contains  a  driver  for  the  Dr.  Halo 
II  program  from  Media  Cybernetics.  Op- 
tional drivers  for  Lotus's  1-2-3  and  for  the 
Investment  Manager  from  The  Walton 
Group  are  also  available. 

I  tested  the  pen  using  Windows  and  the 
light  pen  driver  that  bears  its  name.  Opera- 
tion was  as  smooth  as  the  other  standard 
light  pens  reviewed,  which  is  to  say  not  too 
great.  As  with  the  other  pens,  the  cursor 
position  jumps  around  a  bit  when  the  pen 
isn't  moving,  but  the  accuracy  of  move- 
ment is  good.  L-PC  Lite-Pen  clicks  when 
the  pen  tip  is  depressed  almost  all  the  way, 
with  no  tactile  or  audible  feedback. 

The  L-PC's  cord  is  a  stroke  of  genius 
compared  with  other  light  pen  cords:  it  has 
a  straight  section  of  several  inches  between 
the  pen  and  the  coiling.  Because  you  don't 
hold  up  the  coiling  with  the  pen,  you  don't 
have  to  fight  with  it  as  you  use  the  pen,  and 
it  reduces  the  apparent  weight  of  the  pen. 
Though  this  may  seem  trivial,  it  should  re- 
duce fatigue  when  you  use  the  pen  for  an 
extended  time. 

This  pen's  demo  software  makes  it  fun 
to  use  right  out  of  the  box  and  provides 
good  examples  for  novice  and  seasoned 
programmers  alike.  The  cord  makes  it  eas- 
ier to  handle  than  other  pens.  But  while  the 
L-PC  Lite-Pen  comes  with  a  board  to  in- 
crease resolution  to  the  pixel  level,  you'll 
have  to  write  your  own  software  to  make 
use  of  that  capability. 

WARP  SPEED  COMPUTER 
PRODUCTS  INC. 

The  $199.99  Warp  Speed  Light  Pen,  from 
Warp  Speed  Computer  Products,  comes 
with  a  lot  of  extras.  The  package  includes 
two  separate  pens — one  for  color  and  one 
for  monochrome  displays.  The  demo  pro- 
gram is  a  combination  DOS  shell/disk 
management  utility.  Better  still,  the  pen 
comes  with  three  software  programs:  Pen- 


L-PCUIe-P» 

The  Lite-Pen  Co. 

12500  Beatrice  St. 

Los  Angeles,  CA  90066 

(800)634-1967 

(800)  821-7807  (in  Calif.) 

List  Price:  $199.95;  Pixel-Plus  Adapter 

Board,  $159.95. 

Requires:  Any  CGA.  EGA,  or  monochrome 
adapter,  monochrome  or  color  monitor:  DOS 
1 .0  or  later. 

In  Short:  A  light  pen  with  a  large  variety  of 
sample  programs  that  will  be  useful  for  pro- 
grammers. Unlike  other  pens,  this  one's  cord 
comes  with  a  straight  section  that  reduces  the 
cord's  pull  on  the  pen.  
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LOGITECH  $ 
MOUSE 

with  Plus  Software  $119 


99 


T  . 
I  ■ 


MAGAZINE 


EDITORS 
CHOICE 


Purchase  our 
best  selling 
LOGITECH 
Serial  or  Bus 
Mouse  and  Plus 
Package  with 
CADD,  Paint 
and  Publisher 
software  at  very  aftbrdable  prices. 
Each  package  is  a  complete  solu- 
tion that  gets  you  the  results  you 
need  right  now. 

CADD  $ 
Solution 

Our  Mouse,  Plus  Software  and 
LOGICADD  (Generic  CADD  3.0 
plus  DotPlot).  Everything  you 
need  to  turn  your  PC  into  a  full 
featured  CADD  workstation.  It's 
the  complete  solution  for  dimen- 
sioned line  drawing  and  CADD. 


189 


.  ... — ,  I , 


149 


Paint  $ 
Solution 

Our  Mouse,  Plus  Software  and 
LOGIPAINT(PC  Paintbrush). 
With  1 1  type  fonts  and  a  16  color 
palette,  it's  the  paint  set  that's  used 
by  professional  and  beginning 
users  alike.  LOG  I  PA  I  NT  files 
move  easily  into  both  LOGICADD 
and  Publisher  documents. 


179 


Publishing  $ 
Solution 

Our  Mouse,  Plus  Software  and 
PUBLISHER  Software  (PES: 
First  Publisher).  It's  the  complete 
package  that  makes  it  easy  to  pro- 
duce high-impact,  professional 
looking  documents. 


GcncriL-  CADD  is  a  trademark  of  Generic  Software.  PC  Painibrush  is  a  irademark  of  ZSofi  Corp.  PFS:  First  Publisher  is  a  trademark  of 
Software  Publishing  Corp. 


To  place  a  credit  card  order 
call  our  special  toll-free  number: 

800-231-7717 

Call  toll-free  in  California: 

800-552-8885 


YES 


I  I  wuni  the 

I  l.fKllTECH  Mouse  solution! 

LCKilC'AOD  Packajie  $189 
n  w.  Serial  Mouse  iiiul  Plus  Software 

□  w.  Bus  \iou\c  anil  f'lii.\  Sojrmiri- 
LOCiiPAIN  I  Package  $149 

□  w.  Serial  Mouse  iiiul  I'liis  Software 

□  V,.  Bus  Mouse  and  I'lus  Software 
PUBLISIII;R  Packaj;e  $179 

□  w.  Serial  Witisc  ami  I'lus  Software 

□  w.  Bus  Mouse  (m<//*/iM  .V(>/m<j/c 

Add  S6  M)  for  shippini;  and  handling  Calirornia 
residents  add  applicable  sales  lax .  Prices  x  ahd 
in  U.S.  only. 


Total  Enclosed  $. 


□  VISA  □  Mastcttan)  □  Check  Enckwcd 


Can]  Numtvr 


lixpirulion  Dale 


Signalunr 


NaiiK- 


Citv 


Stale 


Zip 


EilDGITECH 

UKiinX  II.  Inc. 
XO.*!  Veterans  Blvd . .Redwood  t  iiy. CA  'M06.1 
Tel:  415  .<fi5-')852 
In  Kurupe: 
UXilTECH  .SA.  .Switzerland 
Tel:  41  -2 1  xyWh  •  Teles  4.18  2 17  Tech  Ch 

In  Italy: 

Algol-Logilech  .Spa  .W-2-2l5-.'i622 
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FACT    F  1  L  K 


WarpSpwd  IJght  Pen 

Warp  Speed  ('i)ni|HiIcr  IVikIucLs  Inc. 

1 101  t-:  KcJoiidi)  Blvd. 

InglcwixKl.  CA  y(B()2 

(800)  874-4.^  l.S 

(800)  826-156.^111  Calif.) 

List  Price:  $199.99:  Phaser/One  card. 

$99  99 

Kciiuirvs:  IBM  ('(iA.  IXiA.  iir  Monogra- 
phics  or  compaliblc  adiiptcr;  lUM  VGA, 
iiuinochrDiiic  or  color  nionilor;  IX)S  1.0  t)r 
lalcr  (IX)S  }.  I  or  later  recommended). 
In  Short:  Warp  Spcvd's  light  |x;ii  coiiK-s 
with  a  giHxt  disk  management  program  and  is 
tta-  only  one  to  include  optional  drivers  Ibr 
Aiil<i('ADdn<i  I  2  .1  However,  when  you  use 
the  drivers,  the  pen  damages  data  on  the 
screen  and  leaves  garbage  characters. 

CIHCa  6280rj«  ADI  H  ',i  iWIC!  l.Alqi 


cad  System,  an  enhancement  driver  for 
AutoCAD;  Conductor,  a  driver  for  both 
Symphony  and  1-2-3;  and  Penmouse, 
which  is  mouse  emulation  software.  Final- 
ly, I  thought,  a  pen  that  comes  with  lots  of 
drivers. 

In  addition,  the  optional  Phaser  One 
adapter  card  claimed  to  bring  screen  reso- 
lution down  to  the  pixel  level. 

The  installation  program  ran  flawless- 
ly. I  was  able  to  calibrate  the  pen  and  u.se 
the  included  Controller  software.  (Calibra- 
tion values  are  stored  and  need  not  be 
changed  again  unless  you  change  your 
hardware  setup. ) 

Controller,  the  disk  management  pro- 
gram that  comes  with  the  light  pen,  en- 
ables you  to  use  the  pen  for  standard  DOS 
tasks,  such  as  CHDIR,  TYPE,  COPY, 
RENAME,  DELETE,  and  so  forth.  It  dis- 
plays your  hard  disk's  root  directory  and 
allows  you  to  move  to  the  other  directories 
to  see  a  list  of  all  files  having  the  exten- 
sions .BAT,  .BAS.  .COM,  and  .EXE. 
You  can  only  enter  one  additional  filename 
extension  for  the  display. 

The  Controller  program  also  lets  you 
change  the  pen's  cursor  (from  an  asterisk 
to  a  cross),  print  the  screen,  pause,  turn  the 
speaker  on  or  off,  enter  parameters  before 
executing  programs,  and  even  sort  files  in 
alphabetical  order.  This  is  a  great  utility 
program. 

The  sample  software  included  lets  you 


try  out  some  light  pen  applications.  A  sim- 
ple music  program  lets  you  play  piano;  an- 
other lets  you  play  a  game  of  Crazy  Eights 
against  the  PC.  An  order  entry  demon.stra- 
tion  lets  you  select  products  from  a  list  and 
choose  the  quantity  from  a  numeric  screen 
keypad.  There's  also  a  pen  test  drawing 
program.  Unfortunately,  not  one  of  these 
programs  gives  you  more  than  an  under- 
standing of  how  the  pen  can  be  used  for  the 
applications. 

When  we  tested  the  pen  in  Windows 
with  the  L-PC  Lite-Pen  drivers,  the  re- 
sponse was  as  smooth  as  that  of  the  others 
tested. 

Warp  Speed's  drivers  for  1-2-3,  Sym- 
phony, and  AutoCAD  are  shells  that  you 
must  load  before  the  application.  Though 
such  software  is  much  needed  for  light 
pens,  these  drivers  behaved  pooriy,  de- 
stroying text  at  the  cursor  and  leaving  only 
garbage  characters  behind.  Nor  are  these 
drivers  as  smooth  as  those  built  directly 
into  applications. 

In  additon,  when  used  with  the  driver 
that  Warp  Speed  provides,  the  pen  updates 
its  position  only  when  you  click  it.  This  is 
OK  when  you  have  a  point-and-shoot  ap- 
plication, but  it  makes  the  pen  virtually 
useless  when  continuous  selection  is  called 


'Tfl  EDITOR'S 
C  H  O  I  C  E 

•  FT- 156  Light  Pen  (paired  with 
the  optional  FfG  l'XL-350) 
.  L-PC  Lite-Pen 

7'he  relative  strengthx  of  different 
lif>ht  pens  depend  on  your  applica- 
tion. If  you're  lo(>kini>f>r  the  f^reat- 
esl  power,  best  control,  and  a  Win- 
dows driver  to  support  all  of  the 
above,  your  best  bet  is  the  hT-I56 
paired  with  its  optional  PXL-350 
hoard. 

However,  if  you  don't  need  such 
hiffh  resolution  and  do  want  compa- 
tabilily  with  .standard  light  pen  driv- 
ers, the  L-PC  Lite- Pen  is  the  best 
choice.  It's  comfortable  to  use  and 
comes  with  a  wealth  of  demo  soft- 
ware to  help  you  get  started. 

■  Controller,  the  disk 
management  program  that 
comes  with  the  Warp 
Speed  Light  Pen,  enables 
you  to  use  the  pen 
for  standard  DOS  tasks 
like  TYPE  and  COPY. 


for,  such  as  in  a  drawing  program. 

The  idea  behind  the  included  Penmouse 
driver  was  a  good  one,  too:  to  provide  a 
way  to  make  the  light  pens  look  like  a 
mouse  to  applications  that  don't  support 
pens.  But  when  I  tested  the  Penmouse  em- 
ulation using  Microsoft  Word,  Version 
3.1,  configured  for  Microsoft  Mouse,  I 
achieved  the  same  results  that  I  did  using 
Warp  Speed's  other  drivers:  garbage  on 
the  screen.  On  occasion,  it  also  hung  the 
system. 

Like  the  Pixel-Plus  board  that  comes  as 
an  option  to  the  L-PC  Lite-Pen,  the  Warp 
Speed's  optional  Phaser/One  card  brings 
resolution  to  the  pixel  level.  (It  also  pro- 
vides a  pen  port  for  systems  that  don't  have 
one.)  And  as  with  the  L-PC  board,  there's 
little  in  the  way  of  software  to  run  with  the 
Warp  Speed  board.  While  it  will  run  with 
the  software  that  comes  with  the  Warp 
Speed  Light  Pen,  the  board  cannot  work 
under  Windows.  Your  only  other  option  is 
to  sit  down  and  write  your  own  applica- 
tions or  drivers  using  the  standard  light  pen 
routines  in  BASIC. 

The  Waip  Speed  Light  Pen  is  the  only 
package  that  comes  with  its  own  drivers 
for  popular  applications  that  don't  come 
with  light  pen  support.  Unfortunately, 
these  drivers  were  not  well  behaved.  But 
the  disk  management  program  is  wonder- 
ful and  is  more  useful  than  any  provided  by 
the  other  I  ight  pen  vendors .  W 


Philip  F.H.  Rose  is  a  project  leader  on  the 
staff of  PC  Magazine.  Phil  Wiswell  is  a  fre- 
quent contributor  to  PC  Magazine. 
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Ever  want  to  blow  up 
your  computer  screen? 


Now  you  can  with  Data  Display? 

Your  train- 
ing and 
group 
presen- 
tations 
wiU 

never  be  the  same.  Simply  place 
Data  Display  on  any  transmissive 
overhead  projector,  connea  it  to 
your  computer's  video  port  and 
turn  it  on. 

Data  Display  projects  crisp, 
larger  than  life,  computer-gener- 
ated inK^es  that  allow  for  real-time 
manipulation  of  data — even  in 
ordinary  room  lighting.  And  our 
true  aspect  ratio  maintains  the 
exact  proportions  as  your  monitor, 
SO  your  pie  chan  doesn't  turn  into 
an  e^  chart. 

We  get  along  with  everyone. 

Because  Data  Display  has  built-in 
RGB  and  composite  video  ports 
(no  adapter  required!),  it  gets  along 


with  IBM's  and  compatibles,  Apple 
n's  and  any  software  they  run.  We 
also  give  you  our  own  Presenta- 
tion Partner™  software  to  help  you 
create  dynamic  presentations  on 
IBM  and  compatibles.  And  at  just  5 
p>ounds  you  can  take  it  everywhere. 


The  competition  is  heating  up. 
Heat  from  overhead  projectors  can 
cause  "dark  spots"  on  otiher  projec- 
tion panels  and  ruin  display  image. 
But  cool-running  Data  Display  uses 
a  highly  efficient  fan  and  air  flow 
system  to  guarantee  consistent 
screen  quality. 


Place  your  chips  on  us. 

Our  state-of-the-art  "chip  on  glass" 
technology  actually  bonds  elec- 
trical circuitry  to  the  Supertwist 
LCD  panel  for  strength  and  reliabU- 
ity  . . .  replacing  fragile,  outdated 
printed  circuit  boards.  That's  why 
we  give  a  full  one  year  warranty 
and  not  the  90  day  warranty  you'll 
find  elsewhere. 

It's  an  open/shut  case. 

For  its  features.  Data  Display  is  the 
best  value  available.  And  when  you 
purchase  before  September  1, 1987, 
you  will  receive  a  free  carrying 
case  valued  at  $69.95. 

Data  Display  is  available  at  com- 
puter stores  everywhere.  For  the 
dealer  located  nearest  you  call . . . 
1-800-582-2580.  Within  CaUfomia, 
call  1-800-582-0852.  Ask  for 
Ext.  600. 
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COMPUTER  ACCESSORIES  CORPORATION 

The  Leader  In  Computer  Components. 

IBM  and  APPLE  are  registered  trademarks  ol  International  Busir)ess  Machines  and  Apple  Computer  Inc.  respectively. 
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NEC  introduces  MultiSpeed™  The  world's  fastest 
portable  computer  It's  designed  to  make  you  a  runaway 
success. 

MultiSpeed  is  multi-talented.  It's  small.  Light.  And 
gives  you  the  option  of  running  at  a  clock 
speed  of  either  9.54  or  4.77  MHz. 

tvluttiSpeed  can  do  most  anything  your 
desktop  PC  can.  It  has  the  most  advanced 
LCD  SCTeen  technology  So  it's  easier  to  read. 

What's  more,  it's  PC  compatible  and 
even  does  windows. 

And  MultiSpeed  is  a  very  smart  buy.  It 
comes  with  a  bundle  of  built-in  features  that 
cost  a  bundle  on  other  portables. 

'IBM  PC/XT  IS  a  rcgislofed  trademarti  of 
Intdmabonal  Business  Machines  Inc 
NEC  is  a  registered  trademark  of  NEC  CorporatK>n 


standard  Features 

Clock  Speed 

Memory 

640K  bytes 

Built  in  Software 

5  programs 

Disk  Drives 

Dual  720K  (3  5") 

Screen  type 

Super  twist  LCD 

Keytxj  CompalibMlity 

IBM  PC/XT- 

Numenc  Keypad 

Separate 

Weight 

1 1  2  lbs 

In  fact,  when  you  discover  everything  it  comes  with, 
you'll  be  delighted  at  what  it  goes  fa. 

So  if  you're  a  person  who's  going  places,  try  the 
portable  that  helps  you  get  there  atiead  of  everyone  else. 

You'll  find  the  new  MultiSpeed 
portable  at  CompuMat,  ComputerLand, 
Connecting  Point  and  Micro  Age.  For  litera- 
ture or  the  location  of  your  nearest  dealer 
call  1-800-447-4700. 

If  you  have  any  questions  or  would  like 
technical  information  call  l-800-NEC-SOFT. 
Or  write  NEC  Home  Electronics,  Computer 
Products  Division,  1255  Michael  Drive,  Wood 
Dale,  IL  60191-1094. 
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Take  the  MM^nm. 

MultiSpeed 


NEC 
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MICE 

FOR  MAINSTREAM  APPLICATIONS 


Once  you're  done  compar- 
ing all  the  input  device 
options,  you're  probably 
going  to  wind  up  with  a 
mouse.  The  most  com- 
mon altemate  input  de- 
vice, by  far,  is  the  mouse.  The  most  com- 
mon mouse  is  the  Microsoft  Mouse,  which 
has  more  than  half  the  market. 

While  Mouse  Systems  was  the  first 
company  to  put  mice  on  PCs,  Microsoft  le- 
gitimized the  market  with  the  first  Micro- 
soft Mouse  in  mid- 1983  (the  one  with  the 
Microsoft  green  buttons)  and  now  holds 
about  half  the  market— the  kind  of  PC 
market  sector  dominance  matched  or  sur- 
passed only  by  the  likes  of  1-2-3,  Side- 
Kick,  and  dBASE  111.  Mouse  Systems  and 
affordable,  up-and-coming  Logitech  (its 
LogiMouse  C7  was  PC  Magazine's  Edi- 
tor's Choice  in  a  review  of  five  mice  in  "A 
Pocketful  of  Mice,"  Volume  6  Number  2) 
are  the  other  market  leaders. 


IBM  is  sure  to  be  a  factor  with  its  ag- 
gressively priced  $95  mouse  (or  "pointing 
device,"  as  Big  Blue  stiffly  describes  it) 
for  the  PS/2  line.  The  IBM  mouse  plugs 
into  a  special  round  connector  socket  on 
the  backs  of  the  PS/2  machines.  There  are 
two  look-alike  sockets,  one  for  the  key- 
board, one  for  the  mouse.  On  every  model 
north  of  the  the  Model  30,  they're  inter- 
changeable. While  the  IBM  connector 
looks  similar  to  Microsoft's  InPort  con- 
nector, the  two  are  different. 

Microsoft  is  the  first  company  after 
IBM  to  offer  a  PS/2  connector  mouse,  add- 
ing a  PS/2  adapter  box  to  its  InPort  ver- 
sion. IBM  so  far  hasn't  reciprocated  and 
built  a  version  of  the  IBM  mouse  for  the 
existing  PC/XT/ AT  line. 

Both  Microsoft  and  IBM  get  their  mice 
from  Japan's  Alps,  but  IBM  manages  to 
sell  its  slightly  stiffer-buttoned  variant  for 
half  the  $  1 75  to  $  1 95  Microsoft  charges. 

Right  now.  estimates  of  mouse  popu- 


OnStolO  percent 
of  all  PCs,  mice  are  by  far 

the  most  common 
alternate  input  device.  You 
can  use  them  with  many 
tnainstream  programs. 
And  if  desktop  publishing, 
CAD,  paint,  or  drawing 

programs  are  in 
your future,  a  mouse  is 
certain  to  follow. 
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]mty  nin  around  8  to  10  peiGOit  of  the  in- 
staflted  base  of  10  nullkm  PCs,  accoiding 
to  Microsoft.  (Figure  in  every  other  point- 
iog  device  ever  connected  to  a  PC.  and  in- 
put device  penetration  rises  to,  oh,  about 
8'/i  to  10V4  percent.)  Compare  that  to  the 
Mac's  100  percent  penetration.  The  rea- 
son: onfy  about  250  of  the  roughly  10,000 
(some  say  20,000)  MS-DOS  programs 
available  really  need  a  mouse  or  other  al- 
ternate input  device.  The  old-guard  view 
was  expressed  by  MicroPro's  Seymour 
Rubenstein,  wtio  q>ined  that  mice  would 
be  valuable  around  the  time  peofde  grew 


■  The  Microsoft-IBM 
maiket  dominance  means 
that  three-button  mice, 
even  if  they  are  a  better 
idea,  may  never  evolve 
as  the  dominant  mice. 


third  hands.  Like  many  other  slogans,  it 
made  nme  sense  as  a  slogan  than  as  ratio- 
nal diouglit,  ranking  right  up  there  widi  the 
radical  feminist  bumper  sticker,  "A  wom- 
an without  a  man  is  like  a  fish  without  a  bi- 
cycle." 

Still,  of  tcxlay's  very  rop-selling  pro- 
grams, only  Microsoft  Word  really  needs  a 
mouse  or  other  pointing  device.  Word's 
ability  to  select,  cut,  pa.ste,  duplicate,  or 
otherwise  modify  the  marked  block  text  is 
breathtakingly  fast  compared  with  the  Ru- 
benstein method  of  marking  a  block-be- 
gin, cursoring  to  the  end,  then  marlcing  a 
block-end. 

The  pace  is  quickming,  though.  For  in- 
stance, the  next  version  ^  1-2-3  is  expect- 
ed to  have  mouse  support  built  in.  Micro- 
soft's Excel,  due  later  this  siunmer  or  early 
Hall,  will  use  a  mouse. 

Microsoft  Windows  and  the  programs 
running  under  Windows  are  crippled  with- 
out a  mouse.  If  desktop  publisliing  is  in 
your  future,  then  so  is  a  pointing  device. 
Ditto  for  CAD,  paint,  and  drawing  pro- 
grams. Even  if  you  have  but  two  hands. 


HOW  MANY  BUTTONS?  Steve  Jobs 
apparently  never  had  mudi  fatdi  in  the 

manual  dexterity  of  computer  users.  The 
mouse  on  the  "computer  fw  ttie  lest  of  us" 
Macintodi  is  the  model  of  both  simplicity 
and  backwardness,  like  ballots  in  Russia: 
one  button,  one  choice.  Pretty  simple, 
huh?  Point  to  the  pencil  icon,  elide,  and 
you're  in  the  word  processor.  Pcrint  to  the 
trash  can,  click,  and  it's  zapped. 

The  two-button  mouse  wasamqorim- 
provement  because,  with  just  one  extra 
button,  you  had  three  choices: 

Left       Right  Both 


II 


T 


Clicking  two  or  more  buttons  at  the 
same  time  is  called  chording,  and  not  ev- 
eryone has  the  rhythm  to  do  it  right.  Ditto 
for  multiple  clicks  on  a  single-button 
mouse  to  make  up  for  the  lack  of  a  second 
button. 

The  thiee-button  mouse  went  an  order 
of  magmmde  fiirtw — seven  dwioes,  in- 
chidtogcfaoidiQg: 


Lefl      Right  Middle 


Ail 


A  handful  of  mice  have  four  or  more 
buttons,  mosdy  on  dedicated  wofkstatians 

(the  MultiMouse  has  six),  but  on  PCs 
you'll  mostly  see  two  or  ttuee  buttons. 
When  MiciKMoft  threw  itself  into  the 

two-button  camp,  that  pretty  much  settled 
the  issue.  Most  software  that  takes  advan- 
tage of  mice  doesn't  do  much  with  die 
third  button.  Often  it's  used  to  mean  the 
same  as  simultaneously  clicking  both  but- 
tons on  a  two-button  mouse. 

Bill  Verplank  of  ID  Two,  a  San  Fran- 
cisco industrial  design  fmn,  spent  7  years 
at  Xerox  PARC  (Palo  Alto  Research  Cen- 
ter) when  Xerox  was  doing  the  seminal 
work  on  icons,  user  interfaces,  and  point- 
ing devices  (which  made  money  for  every- 
body except  Xerox).  He  says  research  sug- 
gests that  two  buttons  are  the  best 
compromise  for  the  greatest  nionber  of  us- 
ers. According  to  Veqplank: 

■  One-button  mice  are  easiest  fiir  b^in- 
ners,  who  quickly  outgrow  them.  To  com- 
pensate for  the  solitary  button,  they  force 
you  into  multiple  clicks  or  keyboiuxl  but- 
ton/mouse click  combinations,  both  of 
which  have  their  own  potential  for  errors. 
PC  Marine's  John  C.  Dvorak,  who  has 
his  roots  in  bodi  the  Apple  and  MS-DOS 
communities,  swears  by  one  button. 

■  Two-button  mice  are  best  for  the  broad 
range  of  professionals  who  may  alternate 
among  programs.  Users  quickly  get  the 
hang  of  two  buttons,  says  Verplank:  the 
fust  (usually  the  left  button)  makes  a  sdec- 
tion  and  die  second  adjusts  a  sdection.  To 
get  more  selections,  your  left  hand  can 
hold  tlie  Shift,  Alt,  or  Ctrl  key  while  your 
right  hand  dicks  the  mouse  button . 

About  two-thirds  of  left-handers  use 
mice  with  their  right  hands.  If  you  want  to 
use  your  left  hand  and  click  the  main  but- 
ton with  your  index  fingo'  (in  this  case,  the 
right  button),  some  programs  let  you  swap 
left  and  right  buttons. 

■  Three-button  mice  overwhelm  users, 
especially  at  fh^,  Verplank  says.  Users 
are  prone  io  clicking  the  wrong  buttons. 
The  three  choices  (seven  if  you  include 
dnidnig)  do  have  benefits  for  die  single- 
task  professional — for  instance,  someone 
who  uses  AutoCAD  or  a  desktop  publish- 
ing program  all  day  long. 

The  Microsoft-IBM  market  dominance 
means  that  three-button  mice,  even  if  they 
are  a  better  idea  (you  can  alwaiys  (gnore  the 
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How  a  Mouse  Works 


]1M 


MECHANICAL 
MOUSE 


Contact  points 


The  mechanical  mouse  uses  a  roller 
ball  As  you  move  the  mouse,  the  ball 
turns  pressure  rollers,  placed  perpendic- 
ular to  each  other  The  rollers  attach  to 
rods  that  connect  to  disks  (called  en- 
coders) with  contact  points  on 
their  rims.  When  these  disks 
rotate,  they  touch  the  con- 
tact bar.  creating  sig- 
nals that  the  PC  can 
understand  and 
translate  into 
cursor  move- 
\  PresjiJrt^  ments. 
,  rollers 


OPTO- 
MECHANICAL 
MOUSE 


The  optomechanical  mouse  uses  the 
same  principles  as  the  mechanical 
mouse  but  delects  the  motion  of  the 
encoder  disks  dif  ferently.  The  disks  have 
evenly  spaced  slots  cut  out  around  the 
rim.  An  LED  on  one  side  emits  light;  a 
phototransistor  on  the  other  side 
detects  it  and  translates  the 
signals  into  an  electronic 
form  that  the  PC  can 
transform  into  cursor 
movement. 

Pressure  {Oilers 


OPTICAL 
MOUSE 


The  optical  mouse  uses  a  special  pad  with  a 
reflective  surface  and  grid  lines  to  detect  mo- 
tion and  transform  it  into  cursor  movement.  Lines 
in  one  direction  are  blue,  those  in  the  other  black. 
On  the  txjttom  of  the  mouse  are  two  LEDs  that  emit 
light,  and  two  phototransistors  that  receive  the  light 
bounced  back.  One  LED  emits  red  light  that  the 
blue  lines  absorb;  the  other  produces 
infrared  light  that  the  black  lines 
absorb.  Each  break  in  the  light 
signal  represents  a  defined 
distance.  The  color  and 
number  of  breaks  in 
the  light  determine 
direction 
and 

Lens  ^'  ..    \    \  distance. 


WHEEL 
MOUSE 


The  hvo-wheel  mouse  operates  in  the  same  way 
as  a  mechanical  mouse,  except  that  a  ball 
does  not  rotate  against  the  table  and  pressure 
rollers:  rather,  the  pressure  rollers  themselves  are 
tilted  down  and  exposed  to  the  surface,  passing 
motion  directly  to  the  encoder  disks. 


Table  surface 
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middle  button),  may  never  evolve  as  the 
dominant  mice  and  that  few  programs  will 
ever  assign  a  serious  function  to  the  middle 
button. 

With  mice,  in  addition  to  the  number  of 
buttons,  you  also  have  to  choose  from 
among  bus,  serial,  and  special-connector 
(InPort,  IBM  pointing  device)  versions, 
and  from  among  mechanical,  optome- 
chanical (basically  a  mechanical  mouse 
gone  fancy),  and  optical  mice.  There  also 
are  considerations  of  cord  length,  mouse 
shape,  and  what  comes  bundled  free  with 
the  mouse.  Here's  a  quick  rundown: 

■  Bus  vs.  serial  vs.  special  connector. 
The  bus  mouse  takes  up  an  expansion  slot 
in  your  PC.  The  serial  mouse  steals  one  of 
the  two  COM  ports.  Which  you  choose  of- 
ten depends  on  whether  you're  running  out 
of  slots  or  COM  ports.  Microsoft  says  seri- 
al and  bus  mice  sales  run  about  50-50  (the 
bus  mouse  lists  for  $20  less).  The  special- 
connector  mice  include  Microsoft's  InPort 
spec,  which  hasn't  gotten  much  support 
except  on  Microsoft's  Mach  10  PC  turbo 
board,  and  the  new  IBM  connector,  which 
could  take  off.  Compaq  nearly  put  the  In- 
Port  connector  on  its  Deskpro  386  last  Sep- 
tember but  backed  off  when  it  couldn't  lick 
emissions  problems.  The  mouse  cord  act- 
ed as  a  broadcast  antenna  for  signals  inside 
the  system  unit. 

■  Mechanical  vs.  opto-mechanical  vs. 
optical.  Mechanical  mice  (Microsoft, 
IBM,  American,  Manager)  have  rubber- 
like roller  balls.  As  you  move  the  mouse,  a 
sensor  translates  the  left-right  and  up- 
down  motions  into  signals  corresponding 
to  finely  tuned  cursor  movements.  Tor- 
rington's  Manager  Mice  use  a  horizontal 
roller  and  a  vertical  roller  instead,  claiming 
that  they  eliminate  the  dirt  buildup  on 
roller  ball  mice.  Big  deal. 

An  optomechanical  mouse  (from  Logi- 
tech and  American  West  Engineering) 
uses  an  optical  device  to  sense  the  mechan- 
ical motion  of  the  ball. 

The  optical  mouse  (from  Mouse  Sys- 
tems and  Summagraphics)  sits  over  a  pad 
that  looks  like  a  cross  between  a  mirror  and 
ultrafine  graph  paper.  The  optical  sensor 
records  movement  as  the  mouse  passes 
over  the  etched  lines. 

How  well  the  mouse  records  motion  is 
expressed  in  its  resolution.  Some  eariy 
mice  had  only  60  dots  per  inch,  some  PC 


mice  started  out  at  100  dpi,  and  good  mice 
now  resolve  200  dpi.  Logitech  has  been 
talking  of  a  320-dpi  mouse  for  some  time. 

At  the  risk  of  generating  angry  letters 
from  techno  types  at  Logitech,  Mouse 
Systems,  and  Microsoft,  the  difference  in 
tracking  technologies  was  best  expressed 
by  Bill  Murray  in  the  forgettable  summer- 
camp  movie  Meatballs:  "It  just  doesn't 
matter.  Itjust  doesn't  matter." 

More-important  considerations  are  the 
ones  the  mouse  manufacturers  downplay: 

■  Cord  length.  For  too  long,  mouse 
cords  (also  printer,  modem,  keyboard,  and 
so  on)  have  been  too  short  at  5  to  6  feet,  es- 
pecially with  more  PCs  being  tucked  under 
the  desk.  The  longest  cord  is  the  best  cord, 
and  IBM  leads  the  way  with  a  9-footer.  A 
couple  of  mice  actually  have  two  ca- 
bles— signal  and  power — and  one  has 
none,  the  Manager  Mouse  Cordless. 

■  Free  software.  Most  mouse  vendors 
toss  in  a  paint  or  drawing  program.  One  of 
the  best  deals  is  Microsoft's  bundling  of 
the  Brightbill-Roberts  Show  Partner 
screen  animator. 

■  Shape,  Feel.  You'll  quickly  adapt  to 
most  any  mouse  design,  but  some  users 
initially  find  they  prefer  the  roundish, 
aerodynamic  look  of  a  Microsoft  mou.sc  to 
the  cigarette  pack  feel  of  a  Logitech  or 
Mouse  Systems  mouse.  Some  feel  the  oth- 
er way. 

■  Smooth  button  movement.  If  the  but- 
tons are  stiff,  you'll  have  trouble  releasing 
a  mechanical  mouse  without  the  icon 
jumping  a  few  pixels  away  from  where 
you  intended.  The  fault  may  not  lie  so 
much  with  the  mouse  as  with  a  too-slip- 
pery plastic  laminated  desktop;  if  so,  buy  a 
mouse  pad  that  adds  rolling  friction. 

■  Emulation.  All  mouse  makers  know 
who's  number  one  (Microsoft),  so  they  in- 
clude at  least  two  mouse  driver  emula- 
tions: their  own,  Microsoft  Mouse  emula- 
tion, and  sometimes  Mouse  Systems 
emulation.  Some  emulations  are  a  bit 
clunky,  although  most  have  improved  in 
the  past  few  months.  Applications  pro- 
grams (paint,  CAD,  Windows)  also  in- 
clude the  mouse  drivers.  With  most  mice, 
you  activate  the  mouse  either  by  MOUSE 
<Enter>  (to  load  MOUSE.COM)  or  by 
including  a  driver  in  the  CONFIG.SYS 
file  (DEVlCE=MOUSE.SYS). 

■  Applications.  Most  any  program,  even 


MicroPro's  rodent-phobic  WordStar,  can 
be  used  with  a  mouse  for  blocking  out  text 
and  making  menu  selections.  Mouse  ven- 
dors often  include  prebuilt  menus  for  pop- 
ular programs  and  guidelines  for  vmting 
your  own.  Their  usefulness  varies  widely. 
For  instance,  move  the  pointer  too  quickly 
against  the  left  or  top  border  of  1-2-3  and 
the  program  responds  by  beeping  over  and 
over.  If  you've  got  a  favorite  program 
you're  dying  to  use  with  a  pointing  device, 
make  sure  there's  a  menu  already  written 
(first  choice)  or  a  menu  generator  available 
(second  choice). 

In  the  reviews  that  follow,  you'll  see 
how  the  actual  mice  on  the  market  work 
and  how  they  stack  up  against  each  other. 
The  reviews  are  arranged  in  alphabetical 
order  by  company  name — ^Bill  Howard 

AMERICAN  COMPUTER  AND 
PERIPHERAL  INC. 

If  the  term  black  sheep  describes  an  unruly 
member  of  the  family,  then  black  mouse 
describes  the  American  Mouse  because  it 
can  do  no  right.  The  $125  American 
Mouse,  a  bus-mounted  device  from  Amer- 
ican Computer  and  Peripheral,  is  uncon- 
ventional, difficult  to  install,  and  compati- 
ble with  only  a  few  programs.  And  don't 
look  to  the  documentation  for  any  an- 
swers, because  that  brief  12-page  booklet 
doesn't  provide  much  more  than  hardware 
installation  instructions. 

The  American  Mouse  is  a  three-button 


^fepACT  FILE 


American  Mouse 

Aiiicncan  C'i)nipulcr  and  Peripheral  Inc. 
2720Crudy  Way 
.Santa  Ana.  CA  92704 
(7l4).'54.')-2004 
List  Price:  $125 

Requires:  I28K  RAM,  hair-slo<.  DOS  I  0 

or  later. 

in  Short:  A  thnx-  button  bus  nMMJse  that 
OTmcs  with  a  paint  pntgrani.  The  Amcriean 
Moasc  is  compatible  with  Mouse  Systems 
drivers  but  not  the  Microsoft  Mouse  and 
hasn't  any  pa'dcrineil  OK'nus  or  a  menu  gen- 
erator; the  manual  is  not  much  ol  a  help. 
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Hercules  Runs 
Lotus  Better. 


In  1982,  Hercules  first  made  it  possible  for 
1-2-3  to  display  graphs  on  an  IBM  PC's 
monochrome  monitor.  We  improved  the 
performance  of  Lotus  software  then,  and 
we  do  it  now  in  powerful,  new  ways. 

Here's  How. 

High  Resolution 
Graphics:  Lotus 
software  benefits 
from  Hercules'  crisp 
720x348  resolu- 
tion—the highest 
popularly  supported 
standard— in  mono- 
chrome or  full  color. 
RamFont : 
Hercules'  exclusive 


1-2-S  displays  nearly  t  wice  the  data 
with  no  loss  in  scnMing  speed,  pl^is  a 
pop-up  graph  window,  using  the 
Hercules  RamFont  mode. 


new  mode  improves  the  text  processing 
performance  of  many  Lotus  programs  by 
letting  them  display  up  to  3,072  software 
definable  characters  instead  of  the  fixed 
256  ASCII  character  set. 
Mono  &  Color  Compatibility:  You  get  the 
most  from  your  Lotus  programs  because  our 
Graphics  Card  Plus  and  new  InColor  Card 
are  completely  compatible  with  each  other. 
So  you  can  easily  move  your  software  from 
mono  to  color  sys- 
tems and  back  again, 
without  worrying 
about  video  drivers. 
And  the  InColor 
Card  will  run  the 
thousands  of  pro- 
grams that  run  on 
our  monochrome 
cards. 

Better  Looking 
1-2-3  and 
Symphony. 

Lotus  1-2-3  (2.0) 
and  Symphony  use 


The  ability  to  see  more  data  on  screen  is  a 
powerful  advantage  to  spreadsheet  users. 

RamFont  also  allows  you  to  pop-up  a 
graph  window  right  on  your  1-2-3  spreadsheet. 

RamFont  Optimizes  Manuscript. 

Only  Hercules  RamFont  lets  Lotus 
Manuscript  display  italics,  subscripts,  super- 
scripts, other  attributes  and  many  equations 
in  the  text-pro- 
cessing mode. 
Manuscript  also 
uses  our  high 
resolution 
graphics  for  its 
"page  preview" 
feature. 

And,  of 
course,  Hercules 
graphics  cards 
run  all  other 
Lotus  programs 
such  as  HAL,  Freelance,  and  Measure.  In  fact, 
we'll  make  most  popular  software  programs 
run  better  or  look  sharper  on  your  IBM 
PC/XT/AT  or  compatible. 

So  specify  a  Hercules  Graphics  Card  Plus 
or  a  Hercules  InColor  Card  for  your  system 
and  maximize  the  potential  of  the  Lotus  fam- 
ily of  software.  You'll  see  for  yourself  that  it 
simply  runs  better. 


in 


Hercules  720x348  graphics  are 
the  highest  popularly  supported 
resolution — 15%  higher  than  EGA. 


Hercules  Graphics 
Card  Plus 

fh^tir  iiinii'H-iinnn*'  mnuititrsj 
Includcslhc  thriT  iiitKh'syoiir 
Ndflwiiri'  lU'ccLs  must: 
'  L^tiiiuiuni  Hu  t    i'iii  Uutiuiaiuls 
<>l'lt:rl  hiutiii  prtMimmx 

•  HprcHles  TM.r^lVi  gra/ihirs— 
highe.st  popularly  supixirted  xlamiard 

•  Hercules  RamFont — .i.OTi  xoftware 
definable  characters  improi>e  many  popidar 
soft  umre  programs.  ( CaU  for  the  latest  list ) 

•  $299 suggested  U.S.  retailprice. 


Hercules  InColor  Card 

(For  m  ult  i-sync  n  nd  enhanced 

color  'EGA-type^  monitors.) 

Runs  all  Ilcrc-ulps  moncK  hromo  software  in 

2  colors,  must  popular  software  in  up  to  16 

colors  selected  from  a  palette  of  lj4. 

•  Standard  Tkrt — All  programs  run  in  2 
or  more  colors. 

•  Hercules  720jJt4S graphics  in  up  to  16 
coUtrs — laxhigher  resolutitm  than  EGA. 

'  Hercules  RamFimt — .7,072  software 
d(finaMe  ch/tnu  ters  in  Ifi  colors  up  to 
t2,2>i8  in  2  cAirrs. 

•  S4!)!>  suggested  U.S  retail  pTKe. 


For  more  information  call  Hercules 
toU-free  at  l-800-532-0(}00  Ext.  .'i02. 
In  Canada, l-800-323-0()()l  Ext.  302. 


RamFont  to  nearly 

double  data  display  from  2,000  to  about  3,400 
characters  by  expanding  the  spreadsheet 
from  80  columns  by  25  rows,  to  90  columns 
by  38  rows-with  no  loss  in  scrolling  speed.      WC  rUIl  yOUT  SOftwarC  DCttCr. 


Hercules 


Hercules  Computer  TWhnoloKy,2.^W  Ninth  Strwl,  Berkeley,  ('aliftMTia  94710;  TW-hsiipp<>r1:(4 1.5)  .54«W4»^ 

Hercules  Computer  Te*hii<ilog>'.  <  )ther  priKlucLsare  tntdemurks  of  their  res|i4M-tive  holders.  <■  I!I87  lleri"uU's("oniputerTefhiK)l(>>^. 
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mechanical  mouse.  It  comes  with  a  Mouse 
Interface  Adapter  (RS-232C  port)  that  can 
be  configured  to  either  COM!  or  COM2. 
It  also  contains  another  cable  that  lets  you 
use  an  existing  port  if  your  hardware  setup 
already  takes  up  two  COM  ports.  But  to  do 
so,  you  have  to  install  the  adapter  and  run  a 
cable  from  the  Mouse  Interface  Adapter  to 
the  COM  port.  Are  you  confused  yet? 
Well,  just  wait. 

After  you  have  set  up  the  hardware,  run 
the  included  test  program  to  make  sure 
your  mouse  is  on  the  right  COM  port  and 
th^i  the  jumpers  are  set  right.  However, 
though  the  test  worked  fine  on  a  6-MHz 
AT,  when  I  ran  it  on  an  8-MHz  AT,  my  re- 
sults were  inconsistent:  in  three  trials,  the 
program  hung  up  my  computer  once. 

The  mouse  comes  with  Compu-Brush, 
which  is  a  rebundled  version  of  PC  Paint. 
Although  not  mentioned  in  the  manual,  the 
technical  department  at  American  Com- 
puter and  Peripheral  told  me  that  the 
mouse  is  compatible  with  both  the  Micro- 
soft and  Mouse  Systems  mice. 

But  while  the  American  Mouse  ran 
smoothly  with  Compu-Brush,  it  didn't 
work  with  Microsoft  Word  or  Windows. 
The  American  Mouse  does  not  come  with 
drivers  for  1-2-3,  nor  does  it  include  a 
menu  maker  so  that  you  can  create  your 
own  drivers. 

The  mou.se  did  work  with  1-2-3,  Win- 
dows and  Microsoft  Word  when  tested  us- 
ing Mouse  Systems  drivers.  But  to  get  the 
Mouse  Systems  drivers,  you  have  to  own 
the  Mouse  Systems  rrKiuse.  So  why  would 
you  buy  the  American  Mouse? 
— Christopher  Barr 

AMERICAN  WEST  ENGINEERING 

MiilliMoiisc 

At  first  glance,  the  MultiMouse  appears  to 
be  simply  an  oversized,  over-buttoned  mu- 
tant of  the  mouse  strain — a  slum-siz^d  rat 
among  field  mice. 

Upon  closer  inspection,  however,  you 
might  find  that  the  $289  MultiMouse  is  the 
answer  to  your  input  problems.  It  serves 
quite  nicely  as  a  mouse,  but  you  can  also 
use  it  to  enter  any  character  or  control  code 
that  you'd  normally  type  at  the  keyboard. 
American  West  Engineering  uses  the 
Logitech  mouse,  including  Logitech's 
software,  as  a  component  in  its  overall  sys- 


From  left  to  right:  American  Computer  and  Peripheral' s  American  Mouse,  American  West 
Engineering's  MultiMouse,  and  the  IBM  PS/2  Mouse  for  PS/2  computers. 


tem.  The  company  then  adds  the  text  capa- 
bility and  the  interface  to  the  Logitech 
mouse. 

The  MultiMouse  is  about  the  size  and 
shape  of  half  a  large  grapefruit.  With  your 
hand  resting  atop  the  curve,  each  of  your 
lingers  operates  one  button.  Your  thumb 
operates  the  two  buttons  on  the  vertical 
surface  of  the  mouse  (American  West  of- 
fers both  a  left-  and  a  right-handed  model). 

American  West  designed  the  Multi- 
Mouse  for  professionals  who  work  primar- 
ily with  mouse-intensive  graphics  pack- 


FACT  FILE 


MultiMouse 

American  West  Engineering 
2144S.  1 100 East.  #150 
Salt  l^e  City,  11784106 
(801)484-1973 
List  Price:  $289 

Requires:  256K  RAM,  serial  port,  DOS  2.0 

or  later. 

In  Short:  A  large,  six-button  mouse  that  also 
lets  you  enter  characters  without  touching 
your  keyboard. 

CIRCLE  645 ON  HEADER  SEFIVICE  CAHO 


ages.  The  idea  isn't  to  replace  the 
keyboard  for  heavy  text  entry,  but  rather 
for  minimal  text  entry  that  normally  re- 
quires an  irritating  trip  to  the  keyboard. 

To  handle  its  impressive  range  of  capa- 
bilities with  only  six  buttons,  the  Multi- 
Mouse  operates  in  three  modes.  You 
switch  between  modes  on  the  fiy  by  de- 
pressing the  appropriate  button  combina- 
tion. Mtxle  1  gives  you  the  alphabetic 
characters  and  some  punctuation.  Mode  2 
accesses  numeric  characters  and  the  re- 
maining punctuation.  Mode  3,  using  only 
three  of  the  six  buttons,  provides  mouse 
functions. 

To  install  the  MultiMouse,  you  plug  its 
4'/2-foot  cable  into  a  9-pin  serial  connec- 
tor. Two  short  cables  with  keyboard  con- 
nectors lead  from  the  serial  plug.  You  plug 
one  of  these  connectors  into  your  system's 
keyboard  jack  and  your  keyboard  into  the 
other. 

Since  the  MultiMouse  is  actually  a 
Logitech  mouse,  its  ability  to  work  with 
specific  software  packages  should  be  iden- 
tical. To  use  the  mouse  with  mouse-based 
software,  you  choose  the  Logitech  mou.se 
during  the  software's  setup  procedure.  To 
use  the  MultiMouse  with  applications  that 
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De-ckmelfour  Compatible 

With  Hercules. 


Most  popular  IBM  PC/XT/AT 
compatible  computers 
really  stand  out  with  Hercules 
Graphics  Cards. 

That's  because  our  cards  can 
actually  improve  the  way  soft- 
ware runs  on  the  COMPAQ 
DeskPro  286/386,  Lead- 
ing Edge  Model  D,  and 
IBM  compatible  models 
from  Epson,  Hewlett- 
Packard,  Kaypro,  NCR, 
Tkndy,  Zenith,  and 
many  others. 
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can  have  the  true  text  speed 
display  of  italics,  subscripts 
and  superscripts.  And,  it  ena- 
bles add-on  packages  to  open 
up  whole  new  areas  of  font  and 
foreign  character  display  for 
programs  like  WordPerfect, 
\    WordStar,  and  Multimate; 
^    while  providing  power- 
ful capabilities  for  soft- 
ware of  the  future. 
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Three  Modes  You 
Need  for  Your 
Software. 


Both  the  Hercules  Graphics  Card  Plus 
(for  TTL  monochrome  monitors)  and  new 
Hercules  InColor™  Card  (for  multi-sync 
and  enhanced  color  "EGA  type"  monitors) 
contain  the  three  modes  you  need  to  get  the 
most  out  of  software  on  your  compatible. 
High  Resolution  Graphics:  Your  PC  benefits 
from  Hercules'  crisp  720x348  resolution— 
the  highest  popularly  supported  standard— 
in  monochrome,  or  up  to  16  colors. 
RamFonf^  Mode:  This  powerful  new  mode 
allows  popular 
programs  to  dis- 
play up  to  3,072 
software  definable 
characters  instead 
of  the  fixed  256 
ASCII  character 
set. 

TkriMocfe;  Thou- 
sands of  standard 
text  programs  run 
on  both  Hercules 
cards. 

With  RamFont, 
Lotus  1-2-3  and 
Symphony  display 
nearly  twice  their  regular  spreadsheet  data... 
with  no  loss  in  scrolling  speed.  Microsoft 
Word  runs  up  to  four  times  faster.  Lotus  Man- 
uscript, and  many  other  word  processors. 


Hercules  72(Jx34S  resdutiwi  and  RamFont  are  ntnv  available 
in  up  to  16  colors  <m  yourmulli  sync  or  "EGA  Tk/pe' monitor 

easily  move  your  software  from  mono  to 
color  systems  and  back  again  without 


We  Love  Compatibility 

Our  Graphics  Card 
Plus  and  new  InColor 
Card  are  completely 
compatible  with  each 
other.  So  you  can 


worrying  about 
video  drivers. 

So  to  get  the 
most  out  of  your 
software,  specify  a 
Hercules  Graphic 
Card  Plus  or  a 
Hercules  InColor 
Card  for  your  sys- 
tem. And  make 
your  compat  ible 
more  than  a  clone. 


TIERCULES  1 

ft  Phis 

"""""  HERCULES 


Hercules  Graphics 
Card  Plus 

(FiirmimiHhnmif  miniitiirs) 

Incluilcs  till-  lliri'c  iiMKlrsynur 
stiflw.iri'  iM'ciLs  iiKisI: 

•  Stit inlti nl  Tr,fl' -For  Ihtnisntuls 
nf  tKrlbased  prrvpnms 

•  Hercules  7Ms.}UH<)mphics— 
highest  pttpulariy  sitpparted  standard 

•  Hercuies  RatnF<mt—:),072  soflvmre 
definabte  cliaracters  impmve  many  popular 
software  pmgrams.  (Call/or  the  latest  list) 

•  S299  suggested  U.S.  retail  price. 


Hercules  cards  with  RamFonl  let 
1-2-3,  and  other  popular  spread- 
sheets, display  nearly  turice  the  data 
with  no  loss  in  scrolling  speed. 

Hercules  InColor  Card 

(For  midti  sync  and  enhanced 
color  'EGA-type' moniUtrs.) 
Runs  all  llcrcuIcK  moiKK-hromo  soflwarc  in 
2  colors,  most  popular  soflwarr  in  up  to  16 
colors  selected  from  a  palette  of  M. 
"  Siandarxi  Tkrt — .All  programs  run  in  2 
or  mtire  colors. 

•  Hercules  TSOx.'i'Ki graphics  in  up  to  16 
n>lors — W*  higher  rr.solulion  than  EGA. 

•  Hercules  RamFfmt — ^l,0T£  softivare 
definable  characters  in  16  a>U)rs  up  to 
l2,2HHin.>coU>rs. 

'  S499  suggested  U.S.  retail  price. 


For  more  information  call  Hercules 
toll-free  at  1-800-532-0600  Ext.  302. 
In  Canada,  1-800-323-0601  Ext.  302. 

Hercules 

We  run  your  software  better. 


Hercules  Computer TVchnology,  2550  Ninth  Slreel,  B»Tkp|ey.  C-ilirornia  SMTiniTi-ch  supp<)r1:(-1 15)  5-1(1 074!) ;  Sales:  (1 15)  54(V02I2.  Hercules.  liiunKont  anil  InColor  are  trademarks <ir 
Hercules  Computer  Technoloj^y.  Other  prcj<iucls  are  trademarks  of  their  resp<'ctive  holders,  't)  1987  Hercules  Computer  Technology. 
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support  the  Microsoft  Mouse,  you  simply 
run  Logitech's  universal  mouse  driver. 
The  MultiMouse  also  includes  Logitech's 
Mouse  Menu  software  and  drivers  for 
some  keyboard-based  software  packages, 
including  1-2-3,  Multiplan,  and  Multi- 
Mate. 

I  had  no  problem  using  the  MultiMouse 
with  packages  that  support  a  Microsoft 
Mouse,  such  as  Freelance  Plus  and  EGA- 
Paint,  or  with  programs  that  include  a 
Logitech  driver,  like  Microsoft  Windows. 
However,  I  wasn't  able  to  persuade  Af/rra- 
soft  Word,  Version  3.1,  to  recognize  the 
MultiMouse. 

Entering  characters  with  the  Multi- 
Mouse  is  a  breeze  once  you  get  the  hang  of 
it.  An  8'/2  by  1 1 -inch  laminated  reference 
card  clearly  shows  the  button  combina- 
tions for  all  keyboard  fiinctions,  and  after 
about  15  minutes  of  use  I  began  to  remem- 
ber the  button  combinations  for  some  char- 
acters. But  don't  expect  to  whip  out  60 
characters  per  minute,  even  once  you've 
learned  the  button  combinations:  Ameri- 
can West  reports  that  the  product's  design- 
er, a  regular  user  of  the  MultiMouse,  is  up 
to  about  20  words  per  minute.  You  can  still 
use  your  keyboard  when  using  Multi- 
Mouse  in  any  mode. 

All  in  all,  1  liked  the  MultiMouse — 
even  for  use  as  only  a  mouse.  Though 
you'd  think  its  bulk  would  be  a  drawback, 
I  actually  preferred  the  MultiMouse  over 
smaller  mice  once  I  became  accustomed  to 
it.  Holding  and  moving  the  mouse  felt  nat- 
ural and  comfortable,  and  I  didn't  have  to 
grope  for  the  buttons.  And  while  Ameri- 
can West  supplies  a  pad,  the  rubber-coated 
roller  ball  moved  smoothly  even  without 
it. — ^Mitt  Jones 

IBM  CORP. 

IBM  PS/2  \louse 

IBM  Corp.  announced  the  Personal  Sys- 
tem/2 Mouse  in  April  along  with  the  stars 
of  the  PS/2  line— the  Model  30,  50,  60, 
and  80  personal  computers.  And  IBM  is 
charging  only  $95  for  this  mouse.  The 
IBM  PS/2  Mouse  and  the  Microsoft 
Mouse  with  a  PS/2  adapter  earn  the  dis- 
tinction of  being  the  only  mice  that  are  cur- 
rently compatible  with  the  PS/2  line  of 
computers. 

As  has  so  often  been  the  case  with  prod- 


rTTij 
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IBM  PS/2  Mouse 

IBM  Co^^. 

Old  Orchard  Rd. 

Aniionk.  NY  \05M 

(9l4)76.'i-l9(K) 

List  Price:  $95 

Requires:  8K  RAM.  IBM  PS/2  Mixlel  30. 

.5(1. «),  orW);  OS/2  or  DOS  .V.I  {or  P.S/2 

Mtxlcl  .W. 

In  Short:  Scant  software  and  documentation 

blemish  an  otherwise  excellent  two-bullon 

mouse. 
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ucts  from  IBM.  the  PS/2  Mouse  deserves  a 
few  cheers  and  a  few  jeers. 

The  good  news  is  that  somebody  finally 
made  a  mouse  with  a  long  cord — a  nice 
touch  for  those  who  like  to  tuck  their  CPUs 
under  their  desk.  The  PS/2  Mouse  wags  a 
seemingly  endless  9-foot  tail. 

The  bad  news?  IBM  supplies  a  Micro- 
soft Mouse-compatible  driver,  but  that's 
it.  I  searched  in  vain  for  a  1-2-3  driver  and 
for  software  that  would  let  me  build  my 
own  drivers.  And  don't  expect  much  help 
from  the  eight-page  documentation — eight 
pages  if  you  include  the  cover,  the  two 
pages  explaining  the  limited  warranty,  the 
one-page  FCC  statement,  and  a  blank  page 
for  notes.  A  portion  of  the  PS/2  computer 
manual  documents  mouse  testing. 

The  two-button  mechanical  mouse 
takes  less  than  30  minutes  to  install.  You 
simply  plug  the  cord  into  the  Pointing  De- 
vice Connector  on  the  back  panel  of  the 
computer.  A  brief  software  installation 
procedure  copies  the  mouse  driver  to  your 
hard  disk. 

I  installed  the  mouse  on  a  Model  60, 
and  it  worked  beautifully  and  without  a 
fuss  with  Microsoft  Windows,  Microsoft 
Word,  EGAPaint,  and  Freelance  Plus. 

The  PS/2  Mouse  departs  from  the  box- 
like shape  of  most  mice.  IBM  designed  the 
narrow,  rounded  rear  to  fit  nicely  into  the 
palm  of  your  hand.  I  found  this  shape  to  be 
much  more  comfortable  than  the  shallow, 
squarish  Logitech  design,  but  not  as  com- 
fortable as  the  larger,  bulbous  shape  of  the 
Microsoft  Mouse. 

Mechanically,  the  PS/2  Mouse  is  tops. 
The  rubber-coated  ball  rode  the  mouse 


smoothly  over  my  cluttered  desk,  and  the 
pointer  glided  nicely  about  the  screen. 

Were  it  not  for  the  fact  that  it  works 
only  with  PS/2  computers,  the  PS/2  Mouse 
would  be  a  steal  for  anyone  at  its  $95  list 
price. — Mitt  Jones 


IMSI 


IMSI  (International  Microcomputer  Soft- 
ware Inc.)  licenses  two  mice,  the  IMSI 
Mouse,  a  $99  disaster  from  Kraft  Systems, 
and  the  IMSI  OptiMouse,  a  $159  beauty 
made  by  Mouse  Systems. 

The  IMSI  OptiMouse  is  reviewed  in 
this  article  as  Mouse  Systems  Corp.  's  PC 
Mouse  and  is  highly  recommended  for  its 
trouble-free  performance.  But  the  IMSI 
Mouse  is  more  trouble  than  it  is  worth. 
First  off,  it  could  be  better  designed  ergon- 
omically:  the  mouse's  three  buttons  are 
packed  closely  together  in  a  row  and  feel 
uneven  to  the  touch. 

The  mouse  also  requires  a  separate 
power  supply  that  adds  to  the  confused  tan- 
gle of  cables  running  to  the  back  of  your 


^FACT  FILE 


IMSI  Mouse 

IMSI 

1 299  Fourth  Si. 
San  Rafael.  CA  94901 
(415)454-7101 
List  Price:  VW 

Requires:  Ix-ss  than  lOK  RAM.  serial  port, 
IXJS  2.0  or  later 

In  Short:  The  three-button  IMSI  Mouse  is  a 
cheap,  p<x)rly  made  mechanical  mouse  with 
inaccurate  documentation. 
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IMSI  OptiMouse 
IMSI 

1299  Fourth  St. 
.San  Rafael,  CA  94901 
(415)4.54-7101 
List  Price:  SI. 59 

Requires:  (vlK  RAM,  serial  port  DOS  2.0  or 

later. 

In  Short:  The  three-button  IMSI  OptiMouse 
is  a  well-made  optical  mouse  that  [vrforms 
flawlessly.  (The  same  prixluct  as  Mouse  Sys- 
tems Corp.  's  PC  Mouse. ) 
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Networks  Love  Hercules. 


Mono  to  Color  Compatibility  Make  Driver 
Worries  a  Thing  of  the  Past. 

If  you're  trying  to  tie  together  your  IBM 
compatible  PCs,  you  don't  need  us  to  tell  you 
about  the  hassles  of  different  kinds  of  color 
and  monochrome  monitors  and  graphic 
cards  requiring  different  video  drivers  for 
different  software  spread  throughout 

your  network. 

A  single  unified 
(hither  runs  many 
ptxxfrains  in 
monochrome... 


-TM- 


Hercules  can  make  your  life  a  bit  easier. 
And  while  we're  at  it,  improve  the  way  your 
software  runs.  Our  suggestion: 

You've  probably  already  standardized  on 
Hercules  cards  for  your  monochrome  PCs. 
We  suggest  you  also  standardize  on  Hercules 
for  your  enhanced  color  systems. 

Good-bye  Driver  Worries. 

Our  new  InColor  Card  is  fully  compati- 
ble with  Hercules  monochrome  cards.  This 
means  it  will  run  every  one  of  the  thousands 
of  programs  written  for  those  cards  in  two 
colors,  using  the 
standard  mono- 
chrome driver 
included  with  the 
software. 

And  most  popu- 
lar programs... 
like  1-2-3,  Sym- 
phony, FYame- 
work,  AutoCAD, 
and  many  others 
use  a  single  driver 
to  run  in  full  color 
(up  to  16  colors 
selected  from  a 
palette  of  64)  on 
our  InColor  Card, 

and  in  mono  on  our  monochrome  cards. 

What  it  all  adds  up  to  is  this:  If  you've 
standardized  on  Hercules,  a  single  driver 


HERCULES 


installed  with  the  program  at  the  file  server 
will  work  with  both  your  mono  and  color 
PCs.  And  that's  one  less  thing  to  worry  about. 

We  Run  Software  Better. 

That  great  compatibility  and  unified  driver 
concept  is  just  one  of  the  ways  we  improve 
the  way  software  runs,  on  or  off 
a  network. 


. . .  and  in  full  color 
on  different 
I'd/monitor 
(()mbination.s. 


Your  software  also  benefits  from  Hercules' 
crisp  720x348  resolution— the  highest  popu- 
larly supported  standard  in  monochrome  or 
full  color. 

And  Hercules  exclusive  RamFont  mode 
improves  the  performance  of  spreadsheets 
and  word  processors  (1-2-3,  Symphony, 
Framework,  Word,  Manuscript,  and  many 
others)  by  letting  them  display  up  to  3,072 
software  definable  characters  instead  of  the 
fixed  256  ASCII  character  set. 

So,  to  get  the  most  from  your  software  and 
your  network,  specify  the  Hercules  Graphics 
Card  Plus,  or  the  Hercules  InColor  Card 
for  your  systems.  Your  network  will  love 
you  lor  it. 


Hercules  Graphics 
Card  Plus 

(Fur  nutiiiM-hniinf  mimilitrs) 

Iiuludcs  llic  IhriT  nuKli-s  y<>ur 
soflwiirr  iH'ttLs  iiiosl: 

•  Stamlant  V:rt — For  thtntsarttls 
of  teil  based  programs 

•  Hercules  72(>x.i4ii  graphics — 
highest  populariy  supported  .<tlandard 

•  Hercules  KamFimt — ;l,072  software 
definable  characters  impnn'e  many  popular 
soflwa  re  programs.  ( Call  for  the  latest  list) 

•  S299  suggested  U.S.  retail  price. 


m  HERCULES 
t 


Hercules  InColor  Card 

(For  mulli  sj/nc  and  enhanced 
color  'EGA-type'  monitors.) 

Runs  all  Hercules  monochrome  software  in 
2  colors,  most  popular  software  in  up  to  16 
colors  selected  from  a  palette  of  64. 

•  Standard  Tkrt — Alt  programs  run  in  2 
or  more  colors. 

•  Hercules  720x348 graphics  in  up  to  16 
ctUttrs — t.'i'X.higher  resolution  than  EGA. 

•  Hercules  RamFont — .%072 softu^re 
definable  characters  in  Watlors  up  to 
12.2SSin2colors. 

'  S499  suggested  U.S.  retail  price. 

For  more  information  call  Hercules 
toll-free  at  1-800-532-0600  Ext.  ;302. 
InCanada,l-800-32:3-0(j01  Ext.;302. 

Hercules 

We  run  your  software  better. 


Hercules  Computer  1tchnology,2S50Ninth  Street.  Berkeley,  rallfomla  94710;  TW-h  support:(4I5)  540-0749;  Sales:  (415)  54*0212.  Hen'ules.  RamFont  and  InColor  are  trademarks 
of  Hercules  CompulJT  Technology.  ( )th»'r  prcxIucLs  are  trademarlcs  of  their  respective  holders,  f  1987  Hercules  t  'omputer  Twhnology. 
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MENUS  FOR  MICE,  PART  1 


nOBIFY  CKIATI  DELm  SHOW 


t  i 


autocad  topvieui 

drhalo  pcKXJse 

nssfell  mousekasefast 

keviiaseslow  keybase(ast 

flightsiiiuUtor  gen 

harvardtotdlpffl  pcMinthrush 
123 

sinerkew  rranework 

■Jltinate  superproject 
test save 


pca<l 
nsuoril 

House baseslom 
drdraui 

lotusl23 
I  sidekicl 
nultiplan 
easy 


cativance 

mslearn 

keykase 

(i^g7'aph 

tag 

Kpaint 
tiiwline 
supercalcS 
synphory 


HIL? 


nOUSIBASI 


EXIT 


American  West  Engineering's  MultiMouse  comes  with  Logitech's 
Mouse  Menu  scfiware  and  drivers  for  some  keyboard-based  software 
packages  such  as  1-2-3,  Multiplan,  o/x/MultiMate. 


5VS  1 

5VS  1 

5YS  1 

5»S  1 

SVS  1 

SVS  1 

ll 

SVS  1 

m 

SVS  1 

SVS  1 

11 

SVS  1 

SVS  1 

III 

SVS  1 

SVS  1 

111 

SVS  1 

SVS  1 

SVS  1 

:i 

SVS  1 

u 

SVS  1 

13 

SVS  1 

!4 

SVS  1 

Tine  Billins 


Kodule 

General  Ledger 
Accounts  Payable 
fVxounts  Receivable 
ttyroll 


e  Saw 
t  Sun  Line 
r  Graph  Fi  le 
i  Print  Itange 
e  Range  Forpiat 
u  Uorksheet  Fnt 
I  e  Colunn  Uidth 
Transpose 
Graph  Type 
Fast  ljuit 


n  oi^per  Node 


To  use  the  1  -2-3  menu  supplied  with  the  Logitech  Bus  Mouse  and  Serial 
Mouse,  you  type  ml23  at  the  DOS  command  line.  Selecting  '  'Exit' '  on 
the  menu  quickly  brings  you  back  to  DOS. 


"WSTSn  Ranje  Copy  Ndm>  rile  Priat 

ilohal.  Insert,  Deletn,  Colui«n-Uidth.  Trate.  litleg,  Uiimm,  SUUt  


Exit 

houe  ======== 

========  HELP  ======== 

 COPV  —  

  HOUE  

GLOBfiL  -  Colunn  Uidth 
UORKSHEET  -  Insert  ROU 
UORKSHEET  -  Insert  COL 
UORKSHEET  -  Delete  ROU 


UORKSHEET  -  Colunn  Uidth 

RANGE  -  Erase 

PRINT  -  SET  Range 

PRINT  -  Range 

FILE  -  Retrieve 

FILE  -  Saue 

FILE  -  Saue  «  Exit 

Nacro  Operations  Nenu 

Button  Function  Nenus 

Nouse  Settings  Henu 


List  price:  IKSI  House,  $99;  INSl  Optinouse  $ 


In  order  to  use  the  $99 IMSI  Mouse  with  software  programs  that  do  not 
have  mouse  support,  you  must  use  the  menu  maker  utility  to  create  a 
menu  that  can  be  displayed  on  top  of  the  program . 


The  software  installation  procedure  for  the  Maynard  Electronics 
Mouse  lets  you  call  your  applications  programs  through  CustomKey' s 
DOS  menu  without  changing  subdirectories. 
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We  Make 
Desktop 

PublfeM 
Easy! 


The  most  widely  accepted  desktop  publishing  software  with  state-of-the-art  hardware  for 
cost-effective  desktop  publishing  solutions,  all  preconfigured  and  ready  to  go. 


Desktop  Publishing 
Solutions 

The  term  WYSIWYG  (What-You- 
See-Is-What-You-Get,  pronounced 
whizzywig)  refers  to  the  representa- 
tion of  text  and  graphics  on  a 
computer  terminal  just  as  they  would 
appear  on  the  printed  page. 

WYSIWYG  systems  save  you 
time,  effort,  and  money  in  your 
document  production.  That's  why 
we  chose  WYSIWYG  for  the  name  of 
our  company. 

Easy  Installation 

You  don't  have  to  be  a  hardware  or 
software  expert  to  get  started  with 
your  WYSIWYG  system.  Each 
WYSIWYG  system  is  fiilly  precon- 
figured:  the  hard  drive  is  format- 
ted, and  DOS,  the  hardware 
drivers  and  software  for  your  basic 
system  are  already  installed. 

You  can  replace  the  Aldus  Page- 
maker  and  Microsoft  Windows 
software  with  Xerox  Ventrua  Pub- 
lisher in  any  WYSIWYG  system,  at 
no  extra  chaiige.  Ask  about  our 
business  leasing. 


System  One 

High-Speed  DP-286(10MHz)  Intel  80286based  EM®  -AT 
compatible  computer  with  1MB  of  RAM  and  Phoenix  ROM 
BIOS.  System  features  AT-style  keyboard  and  mouse, 
12MB  diskette  drive,  200-watt  power  supply,  ckxk/caleiKiar 
with  battery  backup,  and  MSDOS,  version  3.2. 

Twdve-Inch,  Hi^-Resolution  Flat  Screen 

monochrome  monitor  (720  x  350  pixels). 
Ergonomically  engineered  non-glare  monitor 
is  mounted  on  a  tilt  and  swivel  base  for 
comfort  and  reduced  eye  strain. 

Second-Generation  Hewlett-Packard  LaserJet  Series  n  laser 
printer  with  cable  and  512KB  print  buffer  (expandable  to 
4.5MB).  The  versatile  8-page-per-minute  Series  II  prints  a 
range  of  page  sizes. 

Formatted  20MB  Seagate  fixed  drive.  This  high-speed  drive 
(65-miIlisecond  average-access-time)  is  shock  resistant  for 
ntggeduse. 

Aldus  PageMaker,  the  program  that  started  the  desktop 
publishing  revolution.  Build  graphic  elements,  | 
create  or  change  fill  patterns,  line  widths,  type 
styles  and  sizes,  and  wrap  text  around  graphk  ^j,^ 
elements.  Create  and  store  formats  for  iK^HI'^^i^- 
newsletters,  textbooks,  ads,  or  other  documents. 

Mkrosoft  Windows.  A  multitasking,  DOSenhancing 
environment  Windows  includes  a  word  processing  program, 
apaint  program,  communications  manager,  alarm  clock, 
calendar,  memory  manager,  card  filer,  and  task  switching 
program. 

24-Month  Lease  $223  Mo. 
36-Month  Lease  $159  Mo. 


$3995 


System  Two 

High-Speed  DP-286(10MHz)  Intel  80286tesed  IBM®  -AT 
compatible  computer  with  1MB  of  RAM  and  Phoenix  ROM 
BIOS.  System  features  AT-style  keyboard  and  mouse, 
1 .2MB  diskette  drive,  200-watt  power  supply,  clock/calendcir 
with  battery  backup,  and  Mkiosoft  DOS,  version  3.2. 

Fun-Page  High-Resolution  Genius  402  WYSIWYGStyle 
Monitor  (736  x  1008  pixels).  This  powetiul  lull-page 
(portrait-screen)  monitor  displays  text  and  graphics  at 
100  dots  per  inch  resolution.  Special  video  adapter  with 
parallel  printer  port  is  included. 

Formatted  40MB  MiniSribe  fixed  drive.  Provides  high-speed 
(28  ms)  disk  accessing  for  superior  performance. 
Second-Generation  Hewlett-Packard  LaserJet  Series  D  laser 
printer  with  cable  and  5 1 2KB  print  buffer  (expandable  to 
4.5MB).  The  versatile  8i)age-per-minute  Series  n  prints  a 
range  of  page  sizes. 

Aklus  PageMaker,  the  program  that  started  the  desktop 
publishing  revolution .  Buiki  graphk  elements, 
create  or  change  fill  patterns,  line  widths,  type 
styles  and  sizes,  and  wrap  text  around  graphk: 
elements.  Create  and  store  formats  for  _ 
newsletters,  textbooks,  ads,  or  other  documents. 

MiCTosoft  Windows.  A  multi-tasking,  DOS-enharKing 
environment  Windows  includes  a  word  processing  pro0^, 
a  paint  program,  communications  manager,  alarm  ckxk, 
calendar,  memory  manager,  card  filer,  and  task  switching 
program. 

24-Month  Lease  $335  Mo. 
36-Month  Lease  $239  Mo. 


$5995 


Options- 
Hewlett  Packanl  ScanJet  Scanner. 
This  flatbed  desktop  scanner  enables  you 
to  add  exacting  drawing  photcitirapli.<^. 
logos,  or  other  e^hic  images 
to  your  desktop  applications. 
Scanjet  offers  exposure,  scaling 
and  resolution  controls.  An  optional 
2&page  document  feeder  is  available. 

$1495  includes  interface  ($495  vjJue) 


Ventura  Publisher  Software,  part  of  the 
Xerox  Desktop  Publishing  Series,  Is  one 
of  the  best  desktop  publishing  piD^ams 
available  for  PC-and  AT<lai.s  machines. 
Vmtura  inttgratis  taxt  and  jS^hics 
from  numerous  wend  — ~ 
processing,  graphics,  and 
spreadsheet  prog^ms. 

$665 


Microsoft  Word  Version  3.2  software 
is  a  powerhouse  of  features  and  comes 
with  its  own  on-screen  tutorial  to  help 
)ou  start  working  immediately. 

$259 

2-MB  LaserJet  Series  n 
Expansion  memory  board  to 
enhance  your  new  LaserJet  $dH5 


|)^iAT  is  a  n;09tBed  braiknari( ,  Atemitanaj  BusneK  Madwio 
^fcn»A  and  MS^XK  are  [qistacd  tiadeniaik  of  MntaoA  Connn^ 


WYSIWYG 

Call  toll-free  nnn  aoC  QCOC 
outside  Texas  cJUU-OOO-oDOO 

Inside  Texas  512.331-5797 

1104  R.ThonpeLn.  Suite  132 
San  Marcos,  Texas  78666 
Technical  support  512-331-5085 


Cc 
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seeVGA 

it  really  is 

^^^^^■l^HBi^^^  Tolro  thic  liHlo  tact 


Take  this  little  test. 
I/x)k  at  the  screen  to  the  left  and  notice  the  sharpness  of  the  characters. 
And  the  brightness  of  the  colors. 

And  the  name  of  the  standard.  VEGA  Deluxe™ 
This  is  the  640  X  480  high  resolution  graphics  standard  tliat  IBM  thought 
so  highly  of  they  decided  to  build  it  into  dieir  own  new  ftrsonal  System/2 
computers. 

But  if  you've  already  got  a  PC  or  compatible  and  a  MultiSwc  monitor, 
then  all  you  need  is  the  $495  VEGA  Deluxe  card. 

The  VEGA  Deluxe  is  a  stjindard  that  over  100,000  users  have  already 
adopted  in  their  own  PC  systems.  A  st^indard  that  runs  every  piece  of  software 
written  for  CGA,  MDA,  Hercules  and  EGA. 

A  standard  that  offers  640  x  480  (ind 
752  X  410  resolutions,  with  16  cok)rs 
fi-om  a  palette  of  64.  And  one  that,  with 
a  free  software  upgrade  from  Video 
Seven,  will  run  most  future  programs 
written  for  IBM  SVGA 

Oh  sure,  the  VEGA  Deluxe  uses 
advanced  surface  mount  technology  (IBM  thought  that  was  a  good  idea,  too. ) 
And  comes  with  a  two  year  wiirranty.  And  has  been  the  recipient  of  numerous 
awards  for  product  excellence  including  Editor's  Choice  from  PC  Magazine 
and  die  Ultimate  Machine  from  PC  Tech  Journal. 

But  don't  let  that  sway  you.  Instead,  just  come  down  to  your  nearest  Video 
Seven  dealer  and  see  for  yourself  what  high  resolution  really  looks  like.  Or  just 
call  1-800-238-0101  (in  California,  1-800-962-5700)  for  more  information. 

The  VEGA  Deluxe.  It'll  open  your  eyes. 

Video  Seven  Inc., 46335  Landing  Parkway,  Fremont,  CA 94538. 


VIDE(^SEVEN 

We  make  a  clear  difference. 


Rejpslcml  Indeinarb:  V  ideo  Seven.  Video  Seven  Iik  ;  IBM.  Inlematiunai  Hminess  Machines  (Jurp  Trademarks:  MulUSync.  NEC  Home  Qectmiia 
(USA)  Inc.;  VEGA  Deluxe.  Video  Seven  Inc  Video  Seven  ie!«fve>  llie  n);hl  l»  chaiiKe  speciflcalions  wilhoul  niXioe. 
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rrni  Mice:  summary  of  Features 

I  (Products  listad  in  asoenongpfice  order) 
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IBM  PS/2  Moase 

IMSI  Moue 

Lsflteck 
Serial  Mease 

LogHeck 
BBS  Moose 

Sannia  Moose 

Amoricaa  Moose 

IMSI  OirtlMeosc 

List  price 

S9S 

$99 

S99 

S119 

S119 

S125 

$159 

PosMon  SMtsor 

Mechanical 

Mectunical 

Optomechanical 

Optomechanical 

Optical 

Mechanical 

Optical 

bitoffsce 

PS/2  Pointing 
Device  Connector 

Serial 

Serial 

Bus 

Serial 

Bus  or  serial 

Serial 

H«s  Interface  for 
IBM  PS/2 

• 

O 

O 

O 

O 

O 

Number  of  buttons 

2 

3 

3 

3 

3 

3 

3 

Powr  suppty 

Internal 

External 

Internal 

Internal 

External 

Internal 

Internal 

Cordlsnglti(inchM) 

108 

57 

72 

48 

59 

60 

60 

Menu  generator 

C) 

• 

• 

• 

• 

• 

• 

Software  included 

None 

None 

24  predefined 
menus 

24  predefined 
menus 

3  predelined 
menus 

Compu-Brush 

18  predelined 
menus 

Mouse  emulation 

Microsoft 

Microsoft 

Microsoft.  Microsoft, 
Mouse  Systems .     Mouse  Systems . 
Torrington.  Summa  Torrington,  Summa 

Microsoft. 

MniiQP  ^uQtpmc 

Mouse  Systems 

Microsoft. 
Mouse  Systems 

Applications  Supported 

IBM  PS/2  Mouse 

IMSI  Moase 

ti«ltecii 
Serial  Moase 

Logitech 
Bas  Mouse 

SummaMouse 

American  Mouse 

IMSI 

OptlMouse 

Microsoft  Windows 
1-2-3 

Microsoft  \M>rd 

• 
• 

WordStar 
WordPerfect 

AutoCAD 

O 

o 
• 

VersaCAD 
PC  Paintbrush 
Freelance  Plus 

• 
• 
• 

Or.  Halo 
PageMaker 
Ventura  Publisher 

•OO 

•oo 

—Mlcalm  EdNort  Choice 

•— \ta  O— No 

*Uses  perpendicular  rollef  design. 

-J 

ate  pop-up  menus.  As  you  build  a  menu, 
you  select  the  cursor  speed  and  determine 
where  it  will  pop  up  on-screen.  I  easily  cre- 
ated a  1-2-3  menu  that  allowed  me  to  call 
the  program's  main  menu. 

All  in  all,  the  IMSI  Mouse  is  nothing 
short  of  a  nuisance.  It  takes  up  a  precious 
spot  on  my  power  strip,  it  adds  an  addition- 
al cable  to  the  rat's  nest  already  behind  my 
computer,  it  doesn't  work  with  Word,  and 
I  even  have  to  write  a  menu  to  use  it  with 
my  favorite  spreadsheet.  If  you're  going  to 
buy  a  mouse,  stick  with  the  OptiMouse 
made  by  Mou.se  Systems — you  won't  be 
disappointed.  — Christopher  Ban- 


computer.  The  IMSI  Mouse  connector 
plugs  into  an  RS-232  port  and  can  use 
COM  1  or  COM2.  It  draws  power  from  an 
additional  transformer  that  plugs  directly 
into  the  connector. 

In  addition,  the  IMSI  Mouse  is  not  fully 
Microsoft  Mouse  compatible  since  it 
doesn't  work  with  Microsoft  Word 
(though  the  documentation  claims  other- 
wise, a  call  to  the  vendor  confirmed  the  in- 
compatibility). 

The  software  al.so  comes  with  a  driver 
that  you  use  with  pop-up  menus  that  you 
write  yourself,  and  one  for  Microsoft  Win- 
dows. The  mouse  also  supports  Dr.  Halo 


II,  Microsoft  Flight  Simulator,  and  GEM 
from  Digital  Research.  The  IMSI  Mouse 
worked  fine  with  PC  Paint,  1-2-3,  and 
Windows. 

Since  many  software  programs  do  not 
support  mice,  many  mouse  manufacturers 
provide  predefined  menus  for  the  more- 
popular  applications.  Not  so  with  the  IMSI 
Mouse.  When  you  use  the  mouse  with 
software  that  doesn't  already  support  it, 
the  drivers  provided  allow  you  to  use  your 
mouse  only  to  move  the  cursor;  to  access 
software  commands,  you  must  take  the 
time  to  write  your  own  menus.  The  IMSI 
Mouse  has  a  simple  utility  that  lets  you  cre- 
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PCMmise 

Microtott  Mouse, 
Bvt  VertiM 

Manager  Mouse 
1001 C-KF 

PC  Mouse  Bus 
Plus 

Maynard  Elec- 
troalcs  Mouse 

Microsoft  Mouse 
Serial  Veaioo 

,  Maaagor  Mouso 
Corrilsts 

MultlMonss 

Ust  price 

S159 

$175 

$179 

S179 

$185 

$195 

$229 

$289 

Position  sensor 

Optical 

Mechanical 

Mechanical* 

Optical 

Mechanical' 

Mechanical 

Mechanical* 

Optomechanical 

Interface 

Serial 

Bus 

Serial 

Bus 

Bus 

Serial 

Serial 

Serial,  keyboard 

Has  interface  for 
IBM  PS/2 

O 

O 

O 

O 

O 

O 

O 

O 

Number  of  buttons 

3 

2 

3 

3 

3 

2 

3 

6 

Power  supply 

Internal 

Internal 

Internal 

Internal 

internal 

Internal 

External 

Internal 

Cord  length  (Inches)  60 

60 

60 

60 

60 

60 

48 

60 

Menu  generator 

• 

O 

O 

• 

• 

O 

O 

• 

Software  included 

23  pre- 
defined 
menus 

3  predefined 
menus.  Show 
Partner,  Microsoft 
Painttmjsti 

3  predefined  but- 
ton assignments 
at  any  one  lime. 
KeyFree.  TelePaint 

23  predefined 
menus,  bus  set 
configuration 
software 

10  predefined 
menus, 
TelePaint, 
CustomKey 

3  predefined 
menus,  Show 
Partner,  Micro- 
soft Paintbrush 

3  predefined  but- 
ton assignments 
at  any  one  time, 
KeyFree 

None 

imouae  emulation 

Microsoft 

None 

Microsoft;  hard- 
ware-compatible 
with  Mouse 
Systems 

Microsoft 

Microsoft 

None 

Microsoft;  hard- 
ware-compatible 
with  Mouse 
Systems 

Logitech 

Applications  Supported 

Microsoft  Mouse, 
PG  Mouse     Bus  Version 

Manager  Mouse 
1001 C-KF 

PC  Mouse  Bus 
Plus 

Maynard  Elec- 
trooic  Mouse 

Microsoft  Mouse, 
Serial  Version 

Manager  Mouse 

Cordless  MuitlMouse 

Microsoft  Windows  • 

• 

• 

1-2-3  • 

• 

• 

Microsoft  Word  • 

• 

• 

WordStar  • 

O 

O 

WordPerfect  • 

o 

o 

AutoCAD  • 

• 

• 

VersaCAO  • 

• 

• 

PC  Paintbrush  • 

• 

• 

Freelance  Plus  • 

• 

• 

Dr.  Halo  • 
PageMalcer  • 
Ventura  Publisher  • 

• 
• 
• 

• 
• 
• 

LOGITECH  INC. 

The  Logitech  mouse  comes  in  two  ver- 
sions, bus  and  serial.  Both  the  $1 19  Logi- 
tech Bus  Mouse  and  the  $99  Serial  Mouse 
are  full-featured  and  easy  to  install. 

As  you  would  expect,  hardware  instal- 
lation differs  for  the  bus  and  serial  ver- 
sions, but  the  software  and  its  installation 
are  identical.  Installation  for  both  mice  is 
straightforward,  largely  because  of  Logi- 
tech's excellent  documentation.  The  175- 
page  manual  is  well  written  and  complete; 


it  clearly  lays  out  the  installation  proce- 
dures, providing  many  examples  that  will 
help  all  levels  of  users. 

Logitech  uses  a  hybrid  optomechanical 
technology  for  its  PC  rodents.  They  have 
the  familiar  trackball,  but  the  motion  of  the 
ball  is  decoded  optically,  rather  than  by  a 
direct  electromechanical  link. 

Because  the  Logitech  Mouse  emulates 
a  Microsoft  Mouse,  PC  Mouse,  Manager 
Mouse,  or  SummaMouse,  using  it  with 
programs  that  support  a  mouse  is  easy. 
The  Logitech  Mouse  also  comes  with  six 
ready-to-use  menus  for  such  applications 
as  Lotus's  1-2-3  and  Symphony,  Paper- 


back Software's  VP-Planner,  and  Execu- 
tive Systems'  X-Tree.  The  Logitech 
Mouse  Plus  package  offers  additional 
menu  dcrmitions  that  you  must  compile 
and  can  then  use  as  pop-up  menus.  It  also 
has  a  generic  menu  for  use  with  a  number 
of  applications.  Including  these  menus, 
the  Logitech  Mouse  comes  with  menus  for 
a  total  of  24  programs. 

I  tested  the  mice  on  Microsoft  Word  and 
Windows,  EGAPaint,  1-2-3,  and  Free- 
lance, and  they  worked  beautifully. 

To  use  the  1-2-3  menu  supplied  with 
the  mice,  for  instance,  you  simply  type 
ml 23  at  the  DOS  command  line.  This 
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Lxigitech  Serial  Mouse 

Li)gitech  Inc. 
6505  Kaiser  Dr. 
Fremont.  CA  94555 
(415)795-8500 

List  Price:  $99  ( includes  driver  only ):  $  1 1 9 
for  Plus  Package,  including  driver  and  nienu- 
generating  software. 

Requires:  256K  RAM.  serial  port.  DOS  2.0 
or  later. 

In  Short:  This  mouse  conies  with  a  large 
number  of  software  drivers;  its  three-button 
design  provides  a  good  degree  of  control. 

CIRCLE  «41  ON  FIEAOER  SERVICE  CAHO 

Logitech  Bus  Mouse 

Logitech  Inc. 
6505  Kaiser  Dr. 
Fremont.  CA  94555 
(415)795-8500 

List  Price:  $119.  Plus  Package  configura- 
tion only. 

Requires:  256K  RAM.  half-slot.  DOS  2.0 
or  later. 

In  Short:  The  bus  version  of  the  Serial 
Mouse  that  is  also  reviewed  here,  this  mouse 
has  a  large  number  of  software  drivers.  That, 
combined  with  the  degree  of  control  allowed 
by  its  three-button  design,  makes  the  Logi- 
tech  mouse  an  excellent  ctwice.  

CIRCLE  WON  READER  SERVICE  CARD 


load.s  a  pop-up  menu  and  brings  up  the 
spreadsheet.  A  click  of  the  middle  mouse 
button  calls  the  pop-up  menu,  which  re- 
duces some  common  spreadsheet  opera- 
tions to  a  single  click.  A  quick  exit  selec- 
tion t>n  the  menu  will  bring  you  back  to 
DOS  with  a  single  click.  The  right  button 
emulates  the  Esc  key  within  1-2-3.  making 
backing  up  or  correcting  mistakes  very 
easy  and  intuitive.  Throughout,  cursor 
movement  with  the  mouse  is  efficient  and 
flexible. 

If  the  software  you  want  isn't  supported 
by  any  of  the  22  menus,  no  problem.  The 
Logitech  mice  also  come  with  an  excellent 
menuing  system,  LogiMenu.  which  is  ac- 
tually a  language  that  allows  you  to  define 
your  own  applications  menus.  The  Logi- 
Menu language  is  powerful  enough  that 
you  can  even  program  submenus  and  con- 
text-.sensitive  menus. 

Logitech's  mice  also  have  an  excep- 
tionally good  feel.  They  move  smoothly 
across  the  desktop,  with  just  enough  fric- 


Pictured  from  left  to  hghi  are  the  IMSl  OpiiMouse  and  the  IMS!  Mouse.  Logitech  s  mouse 
(available  in  bus  and  serial  versioiLs).  and  the  Mavnard  Elearonics  Mouse. 


tion  to  allow  for  precise,  positive  control  of 
the  cursor.  This  is  due  to  four  small,  slight- 
ly tacky  plastic  pads  (paws?)  mounted  on 
the  mouse's  underside.  However,  because 
of  its  square  shape,  the  mouse  won't  fit 
into  your  hand  as  well  as  it  might,  which 
could  lead  to  hand  fatigue  after  long  use. 

At  4  feet,  the  bus  mouse's  cord  length  is 
also  a  bit  skimpy.  The  serial  mouse,  how- 
ever, comes  with  a  6-ftx)t-long  cord.  The 
Logitech  mice's  tails  measure  about  6 
inches  shorter  than  those  of  their  Microsoft 
counterpart.s — though  that  probably  won't 
matter  for  many  applications. 

In  all,  Logitech's  large  number  of  soft- 
ware drivers  and  the  control  provided  by 
the  three-button  design  make  these  mice  a 
good  choice.  But  while  this  mouse  glides 
easily  over  your  desktop,  its  boxy  design 
might  make  it  rough  going  on  your  hand 
for  long  runs. — ^Jonathan  Matzkin 

MAYNARD  ELECTRONICS 


The  Maynard  Electronics  Mouse  uses  Tor- 
rington's  two-wheel  roller  design.  Aside 
from  that,  it  proved  to  be  an  enjoyable 


product.  This  $185  three-button  bus 
mouse  earned  especially  high  marks  for 
both  its  excellent  software — Maynard's 
CusioinKey — and  its  clear,  comprehen- 
sive documentation. 

CustomKey  lets  you  store  up  to  16  mac- 
ros per  application  in  a  pop-up  menu.  You 
can  also  assign  macros  to  the  seven  mouse- 
button  combinations.  Maynard  even  pro- 
vides a  special  ccxle  you  can  insert  in  your 
macros  to  call  a  confinnation  menu — in 
ca.se  you  worry  that  your  macros  will  make 
deleting  or  overwriting  valuable  data  a 
mite  too  easy. 

The  Mouse  Owner's  Guide  does  a  nice 
job  of  introducing  mouse  basics  and  guid- 
ing you  through  CustomKey\  features.  A 
separate  installation  pamphlet  includes  a 
step-by-step  guide  for  novices  and  a  quick 
guide  for  those  more  familiar  with  PC  in- 
nards. 

To  install  the  mouse,  you  first  install 
the  half-length  card.  But  you  can't  install 
the  card  in  the  XT's  finicky  eighth  slot.  As 
with  other  bus  mice,  you  may  have  to  reset 
a  jumper  on  the  card,  depending  on  the 
configuration  of  your  system.  Maynard 
managed  to  reduce  the  rules  for  setting  the 
jumper  to  a  six-line  table,  but  the  jumper's 
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Jterial 


PC  Mouse 


Microsoft^ 


Why  you  should 
buy  amouse  with 
no  moving  parts. 


Several  reasons.  No  moving  parts,  no  problems. 

Their  mechanical  mouse  has  a  rolling  ball,  a  com- 
mutator, little  teeny  bearings  and  shafts,  and  plastic 
housings  housing  who-knows-what.  All  of  which  make 
it  less  reliable.  Less  accurate.  And  so  dirty  it  actu- 
ally needs  to  be  cleaned  now  and  then.  (Ever  Clean 
a  mouse?  You  don't  want  to.) 

Our  PC  Mouse,  on  the  other  hand,  is  optical.  It 
uses  a  mirror-like  pad  that  reflects  a  tiny  beam  of  light. 
It's  faster.  More  accurate.  And  so  reliable,  it's  the  only 
mouse  with  a  Lifetime  Warranty.* 

And  now,  PC  Mouse  has  been  improved  so  it's  better 
than  ever.  The  New  PC  Mouse  has  an  advanced 
ASIC  microprocessor  which  dramatically  reduces  power 
consumption.  So  we've  eliminated  the  power  supply. 
Which  makes  PC  Mouse  even  more  reliable. 

We've  also  lowered  the  price.  The  New  PC  Mouse 
is  a  better  value  than  ever. 

*  limited  Lifetime  Warranty  applies  to  hantware  products  only.  Warranty  limited  to  North  America.  Conlart  Mouse  Systems  for  details.  Microsoft  is  a  trademark  of  Microsoft  Corp.  House  Systems  and  [)e8igner  hlp-up  are 
trademarks  of  MSC  IMinologies  Inc.  ©  1887  MSC  1Minola|[ies  Inc. .  2600  San  Ibfflas  Expmsway.  SanU  Clara,  CA  9S05I  (408)988  021 1 .  GSA  Schedule  B  GS00K87AGS53M 


PC  Mouse  will  drive  any  software  package  written 
for  use  with  a  mouse  and  quite  a  few  that  aren't.  And 
you  can  choose  either  our  serial  version  or  our  Bus  Plus 
model  with  its  own  serial  card. 
Both  models  include  our 
Designer  Pop-up™  menu 
software  with  30%  more  func- 
tionality-FREE. 

The  New  PC  Mouse.  With  no 
moving  parts,  no  problems  and 
a  new  lower  price,  there's 
no  question 
about 
which 
mouse  is 
better. 


The  standar 


by  which  all  other  monitors 


are  monitored. 


Like  most  revolutionary  products,  the  NEC  MultiSync  is  based 
on  a  simple  idea:  Instead  of  one  monitor  for  one  board,  why  not 
have  a  single  monitor  compatible  with  all  graphics  boards.  From 
CGA  to  PGC  and  beyond. 

That  simple  idea  has  made  MultiSync  the  world's  best-selling 
color  monitor  and  the  undisputed  industry  standard. 

MultiSync  offers  a  maximum  resolution  of  800  x  560  for  bril- 
liant business  graphics.  And  compatibility  with  old  and  new  sys- 
tems from  PC/XT/AT  to  IBM  PS/2  and  Apple  Mac  II.  It  has  a  14" 
diagonal  screen,  tilt/swivel  base  and  7-way  text  switch  that  lets 
you  choose  the  color  that's  easiest  on  your  eyes. 

Best  of  all,  it  has  one  feature  no  one  else  can  give  you  at  any 
price:  NEC.  So  why  settle  for  monitors  trying  to  equal  the  stan- 
dard when  you  can  have  the  one  that  created  it.  For  literature  or  a 

lOW  PC  IT  and  Al       '•gtumt  umf^mr**  el  ifm  miarnjiional  Butvma  MmMwh  CotiMyaiion 

dealer  call  1-800-447-4700.  For  technical  details  call  NEC  Home 
Electronics  (USA)  Inc.  1-800-NEC-SOFT. 

CiC 
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Maynard  Electronics  Mouse 

Maynard  Hlectronics 
460  E.  Semonin  Blvd. 
Casselbeny.FL  32707 
(305)331-6402 

List  Price:  $  1 85;  serial  version.  S 1 70. 
Requires:  I28K  RAM.  half-slot.  DOS  1 .0 
or  later. 

In  Short:  A  three-button,  mechanical  bus 
mouse  with  excellent  software  and  documen- 
tation. 

anCLE  639  ON  READER  SERVICE  CARD 


location  makes  it  difficult  to  reach  without 
atweezerliketool. 

I  installed  the  Maynard  Mouse  without 
a  glitch  in  an  IBM  PC-XT,  and  you 
shouldn't  have  any  problems  using  it  with 
Compaq,  NCR,  or  AT&T  models.  How- 
ever, the  mouse  wouldn't  work  properly 
with  two  other  clones  I  tried — neither  of 
which  Maynard  includes  in  its  compatibil- 
ity list. 

Maynard's  software  installation  proce- 
dure matches  CustomKey  in  both  ease  of 
use  and  flexibility.  You  can  choose  how 
the  mouse  drivers  should  be  loaded  and 
which  predefined  applications  drivers  you 
want  to  use.  The  procedure  links  each  pre- 
defined driver  to  its  application,  so  you  can 
call  your  applications  programs  through 
CustomKey's  DOS  menu  without  chang- 
ing subdirectories. 

The  mouse  worked  flawlessly  when  I 
used  its  Microsoft  Mouse-compatible 
driver  with  most  of  the  software  I  tried. 
However,  you'll  have  to  install  special 
drivers  to  use  the  Maynard  Mouse  with 
Microsoft  Windows,  IBM's  TopView,  and 
a  few  other  packages.  Maynard's  docu- 
mentation includes  a  brief  section  on  load- 
ing each  of  these  drivers. 

Overall,  Maynard  has  put  a  great  deal 
of  thought  and  effort  into  its  mouse,  and  a 
free  copy  of  LCS/Telegraphics'  TelePaint 
adds  value  to  an  already  reasonably  priced 
product.  However,  its  two-wheel-roller 
approach  feels  crude  when  compared  with 
the  smooth  action  of  roller  ball  mice,  and 
the  squarish  shape  of  the  mouse  seems  un- 
natural after  using  a  more  rounded  de- 
sign.— ^Mitt  Jones 


MICROSOFT  CORP. 


The  Microsoft  Mouse  is  the  industry  lead- 
er— and  the  most  emulated  of  all  mice — 
for  some  very  simple  reasons.  It's  a  well- 
designed,  well-constructed  product  that 
works.  It  is  also  supported  by  arguably  the 
largest  body  of  immediately  compatible  or 
easily  adapted  software.  Because  of  this 
support,  Microsoft  and  its  two-button  de- 
sign will  likely  remain  the  de  facto  stan- 
dard against  which  other  mice  must  be 
measured. 

The  Microsoft  Mouse  comes  in  both 
bus  and  serial  versions.  The  bus  mouse 
costs  $175;  the  serial  is  $195.  Apart  from 
the  installation,  these  mice  are  identical. 
Like  all  bus  mice,  the  bus  version  requires 
installation  of  a  half-card  in  any  available 
slot,  while  the  serial  mou.se  simply  con- 
nects to  an  RS-232  port.  The  installation 
procedures  are  well  thought  out  and  easy  to 
follow. 

The  software  installation  routine,  how- 
ever, is  broken  down  into  a  series  of  simple 
steps,  most  of  which  require  only  one  or 
two  keystrokes  from  the  user.  While  the 
introductory  tutorial  is  useful  only  for  nov- 
ices, tutorials  for  individual  applications 
are  more  in-depth. 

The  Microsoft  mice  come  with  precon- 
figured  menus  for  1-2-3,  Releases  I A  and 
2,  DisplayWrite  3,  and  MuliiMate.  Ver- 
sion 3.31,  allowing  you  to  control  cursor 
movement  and  pop-open  menus  within 
those  applications. 

When  you  use  the  mouse  with  1-2-3, 
for  instance,  a  click  of  the  left  button  pops 
up  a  screen  options  menu  on  the  right  side 
of  the  worksheet.  This  menu  gives  the 
mouse  access  to  a  number  of  keystroke 
commands.  With  the  menu  active,  you  can 
use  the  mouse  to  move  the  1-2-3  highlight 
bar  to  the  desired  cell  by  clicking  the  left 
button.  But  when  the  screen  options  menu 
is  deactivated,  moving  the  mouse  on  the 
desktop  will  let  you  move  the  highlighted 
bar.  A  click  of  the  right  button  brings  up 
the  1-2-3  main  menu. 

One  irksome  omission  is  that  the  mice 
do  not  come  with  a  menu  generator  for  un- 


FACT  FILE 


Microsoft  Mouse,  Bus  Version 

Microsoft  Corp. 
1601 1  NE  36th  Way 
Redmond,  WA  98073-97 1 7 
(206)  882-8088 

List  Price:  $  1 75 ,  including  Show  Partner 

and  Paintbrush  software. 

Requires:  I2K  RAM.  half-slot.  DOS  2.0  or 

later. 

In  Short:  The  industry  standard,  t>ie  two- 
button  Microsoft  Mouse  is  supported  by  a 
wide  variety  of  software.  It  is  also  especially 
well  designed  ergonomically  to  fit  neatly  into 
the  palm  of  your  hand. 

CIRCLE63eONREADERSERVICECARD 

Microsoft  Mouse,  Serial  Version 

Microsoft  Corp. 
16011  NE  36th  Way 
Redmond,  WA  98073-9717 
(206)  882-8088 

List  Price:  SI  95,  \nc\\idmg  Show  Partner 
and  Paintbrush  software. 
Requires:  I2K  RAM.  serial  port,  DOS  2.0 
or  later. 

In  Short:  The  serial  version  of  the  two-but- 
ton bus  mouse  that  is  also  reviewed  here,  this 
mouse  is  an  industry  standard.  It  is  supported 
by  a  wide  variety  of  software.  It  also  comfort- 
ably fits  into  the  palm  of  your  hand . 

CIRCLE  637  ON  READER  SERVICE  CARD 


supported  applications.  Microsoft  will 
send  a  programmer's  reference  on  request, 
but  a  menuing  system  should  be  standard 
equipment. 

In  addition  to  its  drivers,  the  mouse 
comes  bundled  with  several  software 
packages.  Paintbrush  is  a  freehand  paint 
program  that  allows  on-screen  drawing 
and  includes  graphics  primitives,  such  as 
circles,  squares,  and  rectangles.  It  also  in- 
cludes the  original  version  of  Show  Part- 
ner, an  excellent  presentation  graphics 
package  with  extensive  animation  capabil- 
ities. These  go  a  long  way  toward  justify- 
ing the  mouse's  higher-than-average 
price. 

The  design  of  these  mice  is  well 
thought  out  ergonomically.  When  you 
place  your  fingers  on  the  buttons,  the 
rounded  body  of  the  device — more  literal- 
ly mouselike  than  most  others — fits  neatly 
into  the  palm  of  your  hand.  The  resulting 
support  is  very  important  during  extended 
use,  preventing  hand  cramps.  And  if  you 
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ALBOS 

Pagemaker 
>MHf>l 

PrtMlesign  II 
ASNIONTAn 

Multimate  Advantage  II 
DBase  III  Plus 
Framework  II 
Chartmatler 

BIOC  DWnOMMT 


SOFTWAH 


3D  Graphics  Color 


TurOo  Liglilning 
Reflex 
Superkey 
Turbo  [^otog 
Turbo  Basic 

Turbo  Pascal  w/aOB7  &  BCD 
Turbo  Database  Toolbox 
Turbo  Graphix  Toolbox 
Turbo  Tutor 
Turbo  Jumbo  Pack 
Sidekick 

Eureka*  The  Solver 
Turbo  C 


1  DIRPIus 


Timeline 


PC  RIe  * 


Copy  II  PC 

Copy  II  Option  Board 

coMMm  Maocum 

Supercalc  IV 
Accounting  Module 
Easy  Plus  Windows 
Superproject  Plus 

coMMin  MHtoar 

Picture  Perlect 
Diagraph 

CONCM1MC  MM  SWIIMS 

R  &  R  Relational  Report  Writer 


Coietast 
•AC 

Easy  Accounting 
Easy  Payroii 
OMITAtmiMKM 

Gem  Draw  Plus 
Gem  Graph 
Gem  Word  Chan 

mcvnvi  fysnns 

X  Tree 

nmi  •miMiioM 

East  back 

K»  fOnWAM 

Fox  base  Plus 
Foxbase  Runtime 
FoxbaseMuIti  User 


Sideways 

•MIRK  MfTWMK 

Generic  Cad 
Dot  Plot 

Mm 

Smartcom  II 

Displaywrite  IV 
IBM  Dos  3  2 
IBM  Dos  3  3 

C  Compiler 

Lom  DfvnonuNT 

Lotus  12  3 
1-2-3  Repon  Writer 
Hal 

Symphony 
Manuscnpl 
Freelance  Flus 


Max  Think 

Manaana  Your  Money 


Disk  Technician 
Carbon  Copy 


S3500 
159  00 

319.00 
409.00 
429.00 
239  00 

59.00 

269.00 

62.00 
B6.00 
40.00 
62  00 
59  00 
59  00 
40.00 
40.00 
22  00 
169  00 
48  00 
5900 
59  00 

59  00 

235  00 

45.00 

29  00 
85  00 

339.00 
CALL 
105.00 
339.00 

239.00 
329  00 

105.00 

99.00 

45  00 

29.00 

189.00 
149.00 
89  00 

32  00 

89.00 

265.00 
325.00 
385.00 

38  00 

59.00 
29.00 

85.00 

319.00 
75.00 
95.00 

239  00 

339.00 
115  ?00 
11O00 
449  00 
379  00 
379  00 


Nutshell 

Mm  mauMO  *onw*M 

Gfiiph  In  The  Box 

NO«TN  8MI  10m»*M 

Timeslips  III 

OMM  rnnm* 

General  Ledger 


Complete  Business  Accounting 

MnasAoi  sonwMi 

VP  Into 
VP  Planner 

Mace  Utilities 

Lightning 


Smarterm  240 
Releree 


Nrxlon  Utilities 
Norion  Utilities  Advanced 
Norton  Commander 
Q4UUD  fOnWAM 

Copywrite  w/Zerodisk 

Oesqview 

■MOMiiioN  aonwjUH 

Cruise  Control 
■MNISOfT 

Righlwriter 
fdlOB 

Protect  Scheduler  Netwak 
flAflNtOnWAM 

AsV  S.3m 

flMOM  a  iCMMm 

New  World  Wnter 
Typing  Tutor  III 


Mirror  II 

somowc  soumoMi 

Disk  Optimirer 
UouDle  Dos 
So(lw.ire  Carousel 
fOrrWAM  MMIMNM 

PES  Prolessional  Write 

PES  Protessional  File 

PES  Prolessional  Plan 

PES  First  Choice 

Harvard  Total  Protect  Manager 

Harvard  Presentation  Graphics 

lenwMifoou 

View  gen 


1  800  3S8-4473  US       1  818  705-1895 
I  800  831-M03CA 


59.00 
59  00 

59  00 

59  00 

189  00 
55  00 

55  00 
79  00 
39  00 

39  00 

85  00 

24  00 

79.00 

379.00 

155.00 

79  00 
32.00 

39.00 

35.00 
29.00 
35  OO 

11900 
140.00 
140.00 
105  00 
389  00 
249  00 

95  00 

42.00 
85  00 


SQZ  59.00 
Cambridge  Spreadsheet  Analyst         65  00 


Printrruster  Hus 
Art  Gallery  I 
Newsmasler 

•Mm 

Take  Two 


Primelime 


DBXL 

Quicksilver 

IMMMfWICT  OOWOMI 

Word  Perlect 

Word  Perfect  ftelwork  Server 
Word  Perleo  Network  Add  on 
Mathplan 

Word  Perlect  Library 


Ventura  Publlsner  t  1 


XYwntelll 


32  00 
1900 
55  00 

49.00 

75  00 

89.00 
299  00 

209.00 
305.00 

75  00 
175  00 

59  00 

54500 
289  00 


DC  6D0A  Backup  Tape 
DC  toco  Backup  Tape 


V  t280Monilor 

V  410  (Amber  or  White) 
MHUV  nOMOUtWiS  (AH) 

EGA  Wonder 
AST  ntlAICN 

Premium  ?86  Model  140  Computer 
Premium  286  Model  80  Computer 
Six  Pack  Plus  384K 
Six  Pack  Premium  256K 
Rampage  256K 
Rampage  AT  512K 
AST  3270 
AST  5251 /It 
A»  BKUI 
Color  Graphics  No  port 
Monoqraphics  Short  Card 
Memory  Expansion  Card  384K 
Modular  I/O  Bare  Board 
Parallel  Option  lor  I/O  Board 
Serial  Option  PC  lor  I/O  Brd 
I'O  Mini  with  P/S/Clock 
Clock  Board  Standalone 
I/O  Mini  P/S  lor  AT 

cnoM 

C310XP 
C315  XP 
C3t0CXP  (Color) 
C  ?)!>  Reliant 

cinnN 

120  D 
MSP  to 
MSP  15 
MSP  20 
MSP  25 


P15  f^wer  Drector 

DMITAL  COMMWIICAnONS 

Irma  3278 


Evercom  II 120O  Modem 
Evercom  III  2400  Int  Modem 


Logical  Connection  256K 
CMOBK 

150  Wan  Power  Supply 
MAVn 

Smartmodem  1200 
Smartmodem  12008  w/Software 
Smartmodem  2400 
Smartmodem  24008 


Hercules  Monochrome  Plus 
Hercules  Incolw  Card 
HINUnMCKAW 

Laserio  II 


True  Grid  11x11 

mm 

Above  Board  PS  64K 
Above  Board  PC  64K 
Above  Board  PS/AT  128K 
Above  Board  AT  128K 
Inboard  386  AT  OK 
808  7  3  b  MHZ 
8087  2  8MHZ 
8087  to  MHZ 
80287  6  MHZ 


29  00 
17  00 

749.00 
175.00 

299  00 

2899  00 
1659  DO 
215  00 
299  00 
259.  n 
429  00 
699  00 
599  00 

59  00 
79.00 
85.00 
45  00 
7  00 
1000 

75.ra 

35.00 
65  00 

579  00 
699  00 

609.00 
1059  00 

219.00 
329  00 
459.00 
369.00 
555  00 

99.00 


130.00 
225  00 

309.00 

85.00 

399  00 

379.00 
599.00 
589  00 

199  n 
349  00 

1950  00 

779  00 

219  00 
259  00 
439  00 
399  00 
1.499.00 
119.00 
165.00 
239.00 
179  00 


OnODT  0  ULJ7 

299.00 

80827  10  MHZ 

349.00 

INIWHATIOMAl,  ■ATTIW 

Tadiran  AT  Replacement  Battery 

27  50 

IBWIN  MAwmia 

120  XT  .  20  MB  Internal 

499  00 

125  AT,  20  MB  Internal 

499.00 

■MaiMTOM 

Masterpiece 

89.00 

Masterpiece  Plus 

115  00 

MKBOCUMPV  111  ACCilOC 

CRT  Terminal  Valel 

MIS 

89  00 

Vertical  CPU  Stand 

32  00 

MKaoaon 

Serial  Mouse  w/PC  Paintbrush 

129.00 

BUS  Mouse  w/PC  Painlbrush 

119.00 

Miaravn* 

East  88 

79  00 

Fast  88  W/V20  Chip 

99.00 

MM  BUT 

Pocket  Modem  1200 

139  00 

Mom  nrsTiMf 

PC  Mouse  Bus 

115.00 

PC  Mouse  Serial 

105.00 

MMTinCII 

1 100  ( 386  Processor) 

CALL 

900  AT  Full  System  30  MB 

2399  00 

700  XT  System 

1349  OO 

MK  NOMI  lUCniONICf 

GB- 1  Multisync  Card 

379  00 

Multisync  JC  1401  P3A 

585  00 

P760 

719.00 

P660 

525  OO 

OMDATA 

Microlinc  182 

279.00 

Microline  192  Plus 

389.00 

Microline  193  Plus 

575.00 

Microline  292  w/lrtertace 

549.00 

Microline  ?93w/lnter1ace 

749  00 

Okimate  20 

13900 

OkimatePlug  &  Print 
OMMM 

81  00 

Tiny  Turbo  286 

459  00 

Jet  386 

999  00 

Turbo  EGA 

pftitftrtff 

659  00 

Autoswitch  EGA 

329  00 

Modular  Graphics  diA 

219  00 

nn  DimtoMiMT 

Hardcard  20  MB 

749  00 

NHAMND 

Polaroid  Palette 

1499  00 

Polaroid  Palette  Plus(EGA) 

2499  00 

MMCnCAL  MMMHAU 

Practical  Modem  1200  Haltcard 

129.00 

Practical  Modem  1 200  SA 

140  00 

wwciiow     mif  1 

MAX  12 

165  00 

HX  12E 

489  00 

LU  300  15 

509  00 

LM  300  Interface  Board 

499  00 

LS  300  Scanner 

CALL 

Pn  MTAMI8W 

SS  400  (Continuous  power) 

729.00 

P  125  Power  Orector 

90  00 

Datashield  S85 

55.00 

OMS 

PS  800  Plus  LJSer 

4.795.00 

lAMIMM 

Amtter  IWIonitor 

85.00 

UAMTt  TMNMOUMy 

ST  225  20  MB  w/Conlroller 

369  m 

ST  238  30  MB  w/Controiler 

475.00 

O  1  HU  OO        III  O 

639.00 

fMOM  MflflUS 

Laserview  15''w/carC 

1499.00 

Laserview  19"  w/card 

1879  00 

SVMMAMAfmCi 

Summasketch  1201 

439  00 

TAUTMI 

JRAM  3P0K 

199  00 

JRAM3AT  P.  OK 

255  00 

JLaset+  PC 

435.00 

JLaser.»  AT 

509  00 

TOIWA 

P321  SL 

579.00 

P  3S 1  MOaei  ? 

1125  DO 

■.S.  BOWTICS 

Microlink  1200  Internal 

219.00 

Courier  2400  External 

445  00 

wmiw  wnAt 

Filecard  20  MB 

549  00 

wn 

PC286w/Roppy  20MB 

2349.00 

wv  TOO  Full  Page  Monitor 

875  00 

•  Orders  placed  before  3  p  m  (PST)  shipped 
same  day 

•  We  iMlconie  corporate  accounts. 

•  Free  technical  support 

•  Immediate  replacement  of  defective  goods 

•  Bulk  discounts 

•  One  million  dollar  imentoty. 

•  Immediate  shipment  on  purchase  orders 
from  qualified  institutions  (schools  and 
universities  included) 

•  No  hidden  charges 
IHMISi 

All  pnces  subiect  to  change  without  notice 
We  do  not  guarantee  compatibility  No  sur- 
charge tor  VISA  or  MasterCard  ?%  surcharge 

Amencan  Express  No  returns  without  RA# 
Short  shipments  must  be  notified  within  48 
hours  1 5%  restodung  fee  on  non-detective 
goods  $3  00  C  0  0  charge  Shipping  54  00 
per  Item,  less  on  bulk  orders  (S8  00  Blue  La- 
bel )  (Higher  tor  some  hardware  items  ) 
CafI  tor  priui  iof  any  Itan  iMl  IwkiM  la 

Order  desk  &  technical  support  optn: 
8  a  m  to  6  p  m  Monday-Friday 
10  am  to2pm  Saturday  (PST) 
6934CanbySt  Suite  #109-110 
Reseda.  CA 91335 

«•«  witfi  11  ■—^■■■1  Ot*mt  mm* 
Cai»»rH  AccMMa. 

1 818  705-1895  US  1 

1  800  231-6603  CA 

1800  328  4473  US 

aRCLE  205  ON  READER  SERVICE  CARD 
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■  MICE 


keep  your  CPU  on  the  floor,  you'll  appre- 
ciate the  mice's  five-foot-long  cord. 

These  mice  use  the  traditional  trackball 
design,  which  translates  ball  movement 
into  on-screen  cursor  response  and  allows 
the  mouse  to  move  smoothly  along  a  desk- 
top. The  downside  of  this  design,  howev- 
er, is  that  whenever  you  pick  up  the 
mouse,  the  trackball  rattles  around  in  its 
socket,  causing  the  cursor  to  Jump  about 
half  an  inch. 

With  many  mice  sprouting  a  third  but- 
ton, Microsoft's  twobutton  rtxlcnt  may 
seem  a  tad  outdated.  It's  still  a  product  to 
be  reckoned  with,  though.  If  you  don't  be- 
lieve that,  take  a  quick  survey  of  mouse 
emulations  provided  by  the  competi- 
tion.— ^Jonathan  Matzkin 

MOUSE  SYSTEMS  CORP. 

F(  .Mouse 

P(  Mouse  Bus  FMus 

The  $159  PC  Mouse  and  the  $179  PC 
Mouse  Bus  Plus,  from  Mouse  Systems 
Corp. ,  are  far  and  away  two  of  the  smooth- 
est mice  ever  to  have  scurried  into  my  of- 
fice. They  are  three-button  optical  mice 
and  operate  on  a  sturdy  IVa-  by  9-inch  pad. 
The  installation  software  comes  with  a 
number  of  drivers  that  let  you  use  the 
mou.se  with  many  popular  .software  pack- 
ages that  don't  offer  their  own  mouse  driv- 
en;. 

The  PC  Mouse  (which  is  the  same 
product  as  the  IMSI  OptiMouse,  also  re- 
viewed here)  plugs  directly  into  a  serial 
pt)rt  and  draws  its  power  from  the  port, 
eliminating  the  need  for  additional  power 
cables.  The  Bus  Plus  version  comes  with 
an  ca.sy-to-install  half-slot  expansion  card 
that  can  use  COM  I  or  COM2,  or,  if  used 
in  a  PC  AT,  a  parallel  interface,  thus  con- 
serving your  serial  ports  for  other  devices. 
Mouse  Systems  includes  a  setup  file  that 
makes  installing  the  Bus  Plus  simple. 

Once  installed,  both  mice  operate  iden- 
tically. They  glide  effortlessly  over  the  for- 
tified plastic-over-metal  pad.  The  mouse 
coasts  on  felt,  minimizing  friction,  and 
I    two  LEDs  on  the  bottom  provide  extreme- 
I    ly  accurate  tracking. 
I        Although  many  software  packages  still 
i_   don't  include  their  own  mouse  drivers, 
I    you '  1 1  be  able  to  use  your  favorite  software 
I    with  these  mice.  Mouse  Systems  has  in- 


The  PC  Mouse  ( which  comes  in  serial  and  bus 
versions)  is  an  optical  mouse  that  operates  on  a 
7'A-  by  9-inch  pad.  Two  LED  sensors  on  the 
bottom  of  the  mouse  record  its  movement  over 
etched  lines  on  the  pad.  The  mouse  coasts  on 
felt,  minimizing  friction. 


eluded  pop-up  menus  and  drivers  for  22 
popular  programs,  including  JB>45£// and 
///,  WordStar,  WordPerfect,  and  Para- 
dox. The  PC  Mouse  also  emulates  the  Mi- 
crosoft Mouse  for  use  with  packages  that 
support  that  mouse.  I  tested  the  mice  with 
1-2-3,  Microsoft  Word,  Windows,  and  PC 
Paint,  and  they  performed  flawlessly. 


bIeI  F  A  C  r    h  1  L  h 

If  Mouse 

Ml  >iisc  .Systems  Coip. 

2()(X)  .San  Tomas  Kxpwy. 

SanlaCliu-a.CAy.SO.'il 

|4()S)'),SS-()21 1 

l-Lst  l»rki-: 

Requires:  64K  RAM.  serial  poU,  1X)S  2.0 
or  lalcT 

In  .Short:  A  suhhiiH  ihiec-biillDn  optical 
iiiimsc.  Ihc  K'  Mouse  is  easy  to  install,  and 
Ihe  software  includes  driven,  and  menus  lor 
many  popular  programs. (The  .sanK'  pnxlucl 
a.\  the  IMS!  OptiMouse. ) 

CIRCLE  636 ON  RfADEH  SERVICE  CAHO 

PC  Mouse  Bus  Plus 

Mouse  Systems  Corp. 
2Ht)  San  Tomas  l-Apwy. 
.Santa  Clara.  CAmSl 
(4()K)9«8-()21 1 
l,lslPriee:$179 

Requires:  MK  RAM.  half-slot.  DOS  2.0or 
later. 

In  .Short:  The  three-button  PC  Mouse  Bus 
Plus  is  simple  to  install  The  Millware  that 
comes  with  the  mouse  also  includes  drivers 
and  menus  tor  many  popular  programs. 

CIRCLEeSSONHEADtRSEFlVICi  r,AHI5 

The  mice  even  come  with  a  generic 
menu  that  allows  you  to  use  the  mouse 
with  the  ten  function  keys,  for  programs 
that  aren't  configured  for  the  mouse  or  that 
don't  include  mouse  drivers. 

The  only  drawbacks  I  can  think  of  are 
the  mice's  5-foot  cord  length  and  the  need 
for  desk  space  upon  which  to  place  the  op- 
tical pad.  With  more  computers  being 
placed  on  floor  stands.  Mouse  Systems 
may  want  to  lengthen  the  cord,  an  easy  fix. 
Other  than  that,  the  PC  Mouse  and  the  PC 
Mouse  Bus  Plus  are  close  to  perfect.  So,  if 
you  are  looking  for  a  mouse  that  is  easy  to 
install,  operates  with  practically  any  soft- 
ware, and  gives  smooth  and  seamless  per- 
formance, spend  your  money  here. 
— Christopher  Barr 

SUMMAGRAPfflCS  CORP. 

Suinma  Mouse 

Summagraphics  Corp.'s  $119  Summa- 
Mouse  comes  with  the  advantages  and  li- 
abilities of  optical  technology.  Instead  of 
wheels  or  a  trackball,  it  u.ses  optical  sen- 
sors— eyes,  if  you  will — to  detect  move- 
ment. That's  gotxl,  because  the  mouse  has 
no  moving  parts  to  wear  out  or  clog.  It's 
also  bad,  though,  because  optical  mice  re- 
quire a  special  reflective  grid  to  move 
around  on.  The  mouse  "sees"  the  lines 
printed  on  the  grid  and  translates  move- 
ment on  the  pad  into  movement  on  the 
screen.  While  movement  around  the  pad 
has  a  .smooth  feel,  the  pad  takes  up  9  by  1 1 
inches  of  space  next  to  your  computer. 

The  SummaMouse  requires  a  power 
supply  that  plugs  into  an  AC  outlet,  so  you 
must  deal  with  a  second  cord  in  addition  to 
the  mou.se's  4-foot- 1 1  -inch  interface  cord, 
which  plugs  into  a  serial  port. 

The  SummaMouse  emulates  the  Mouse 
Systems  and  Microsoft  mice.  I  successful- 
ly tested  it  with  Rix's  EGAPaint,  Micro- 
soft Windows,  and  Lotus's  Freelance  and 
1-2-3.  Also,  the  SummaMouse  software 
allows  you  to  define  your  own  menus  or 
modify  those  that  come  standard. 

The  software  included  with  the  Sum- 
maMou.se  stands  out  from  the  competition 
in  some  interesting  ways.  I  booted  the 
mouse  from  my  AUTOEXEC.BAT  file 
and  was  pleased  to  discover  that  Summa- 
graphics includes  a  pull-down  menu  bar 
that  is  active  in  DOS.  One  of  the  menus 
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MENUS  FOR  MICE,  PART  2 


'CL  1 

• 

1 

! 

TO 

71  TH^^^B^^^^^^B 

B 

C   D  E 

When  you  use  the  Microsoft  Mouse  (bus  or  serial  version  f  with  1-2-3, 
you  can  click  the  left  button  to  pop  up  a  screen  options  menu  on  the  right 
side  of  the  worksheet. 


2;  Ran^e 
InMTt,  De. 


PC  Nofse  Bui  ?lu( 
Nbaie  Systems  Corp. 
2B0B  tin  Toaas  Egress 
S«nt«  CUra,  Cft  85851 
C^)  988-8211 
I  »t  Prior:  PC  House  S 
lta<|uires   S«ri«l  port 


ru  III 


Anchor 
C<lc  Nenu 
Eait 
Select 
Cancel 
Range  Nane 
Uinlou 
Help 
Hone 
tni 
Exit  Pop-up 


K  t1o.M  B«>  Pin*  $179: 

•^y.-KlS  2.a  or  lat 


later. 


Mouse  Systems'  PC  Mouse  and  PC  Mouse  Bus  Plus  have  pop-up 
menus  and  drivers  for  22  popular  programs.  This  software  includes 
menus  for  1-2-3,  shown  here. 


The  I  -2-3  menu  provided  with  the  Sununagraphics  SummaMouse 
boasts  a  good  selection  of  common  spreadsheet  options.  It  also  has  a 
choice  that  brings  up  the  main  1  -2-3  menu. 


TlK  Torrington  Coirary 


Xes(Fre«(tt) 


:~CU1II11T  SllICTIOtIS—: 
Cursor  Speeds:  Hori2.  :  IB  »ert.  :  19       flpplicatix  Progran:  123 

Douse  notion  Kei^  Sequences: 
UP  :  t 

DOIifl  :  « 

House  Button  Key  Sefueoces: 

im--/ 

niDDLI  :  Inter 
BIGHT  :  Esc 


Torrington' s  Manager  Mouse  Cordless  ana  Manager  Mouse  1001 C- 
KF  include  Key  Free,  which  has  an  impressive  number  of predefined 
interfaces  and  lets  you  create  new  drivers  easily. 


PC 
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LOOK  WHAT  THEY'VE  DONE 


Eveiything  they  could  think  off. 

Who  are  they?  Over  100,000  computer 
users  who  have  discovered  a  truly  unique 
data  storage  solution,  The  Bernoulli  Box.® 
Over  100,000  users  who  have  found 
hundreds  of  ways  to  improve  their  data 
management,  growth,  security  and 
flexibility  using  the  Bernoulli  Box  and 
its  removable  10-  or  20-megabyte  disk 
cartridges.  Over  100,000  users  like  you. 

BANKING: 

A  credit  flrai  that  suppHes  itifor- 
mation  to  banks  employs 
Bernoulli  Boxes 
to  work  with 
smaller  banks 
and  credit  unions. 
Credit  requests 
are  controlled 
on  individual 
cartridges,  making 
it  easy  to  keep 
track  of  information 
and  disperse  it  to  the 
appropriate  users.  This 
unique  approach  to  database 
management  uses  cartridges  as  electronic 
file  cabinets,  combining  the  best  of  phys- 
ical and  electronic  data  management. 

ACCOUNnNG: 

A  Big  Elglit  accouiitiiig  finn  does  exten- 
sive tax  preparation  and  in-depth  financial 
analysis,  and  maintains  audit  trails  utilizing 


A  FEW  OF  OUR 
BEST  CUSTOMERS. 

.American  Express 
Amoco  Oil 
AT&T 

Bank  of  America 
Blue  Cross/Blue  Shield 
Boeing 

Chase  Manhattan  Bank 
Coca-Cola 
General  Foods 
Harvard  University 
IBM 

Lockheed 

Lotus  Development 
Merrill  Lynch 
Mobil  Oil 

Pacific  Northwest  Bell 
RCA 
TRW 

Union  Carbide 
U.S.  Army,  Navy,  Air  Force 


the  Bernoulli  Box. 
Its  large  10-  or  20- 
megabyte  capacity 
provides  adequate 
storage  for  such  ap- 
plications and  secu- 
rity for  each  client. 
Instead  of  tying  up 
the  firm's  main- 
frame system  with 
heavy  number 
crunching,  accoun- 
tants download  client  information  and  data 
onto  Bernoulli  Cartridges  and  develop  the 
client  analysis  at  individual  PC  workstations 

MANUFACTURING: 

An  appliance  manufacturer  with  massive 
hwwitoiy  manages  its  large  databases  on 
Bernoulli  Boxes.  As  parts  and  inventory 
lists  are  up- 
dated, plant 
managers 
and 


BERXOJii 


distributors  are  kept 
current  by  sending  them  copies  on  car 
fridges.  With  databases  stored  on  indi- 
vidual cartridges,  the  company  can 
more  easily  control  large 
amounts  of  data  and  rapid  data 
growth,  an  ideal  application 
for  the  Bernoulli  Box.  / 

PROGRAMMING: 

One  of  the  largest  software 
developers  in  tlie  U.S.  uses 
Bernoulli  Boxes  to  manage 
enormous  amounts  of  soft- 
ware source  code.  Program- 
mers record  all  the  source 
code  for  an  application  on 
one  cartridge,  make  backup 
cartridges  for  protection, 
and  work  directly  from  a 
"working"  cartridge.  This 
allows  them  to  modify  code 
or  develop  revisions  on  mul- 
tiple cartridges,  without 
fear  of  damaging  the 
original  source  code, 
which  is  safely 


stored  on  the  "backup" 
cartridge. 

GRAPHICS: 

An  araJittect  in 
Chlcaco  uses  over  40 
Bernoulli  Cartridges 
a  year  archiving 
lengthy  architectural 
designs  generated  on 
a  CAD  system.  Using  a 
Bernoulli  Box  gives 
him  unlimited  storage  capacity,  plus  the 
portability  to  take  cartridges  with  him 
when  he  meets  with  clients  and  contractors 
(many  of  whom  also  use  a  Bernoulli  Box). 
This  fast  growth  is  a  powerful  benefit  of 
Bernoulli  Tfechnology,™  whether  for  CAD, 
graphics  or  desktop  publishing. 

GOVERNMENT  CONTRACTORS: 

An  important 
defense  contractor 

that  needs  total 
security  on  clas- 
sified projects  uses 
Bernoulli  Boxes  for 
data  management.  Large  amounts  of  classi- 
fied data  can  be  stored  on  hand-carried 


WITH  THE  BERNOULU  EXSL 


Bernoulli  Cartridges 
which  are  secured  in 
vaults  when  not  in 
use.  And  specific 
pieces  of  data  can 
be  copied  onto 
cartridges,  rather 
than  giving 
users  access 
to  an  entire 
database  of 

sensitive  

information.  PUBLIC 

UnUTIES: 
A  utiHty  coiRiMny  in  om  Western  city 
uses  CAD  software  and  Bernoulli  Boxes  to 
keep  track  of  power  and  water  lines.  The 
company  has  divided  the  city  into  quad- 
rants, storing  the  utility  mapping  for  each 
quadrant  on  a  single  cartridge. 

Copies  of  car- 


tridges can  be 
quickly  made 
to  allow 
several  people 
to  work  on 
different  projects  in  the  same  quad- 
rant at  the  same  time.  And  cartridges  can 
be  easily  archived  for  historical  reference. 


NTIAL 


RECORD  KEEnNG: 

A  medical  insurance  carrier  with 

ofHces  woridwide  must  keep 

track  of  an  enormous  number 

of  records  for  millions  of 

claimants.  The  company  uses 
Bernoulli  Boxes  which  allow  easy 
access  to  information,  infinite  stor- 
age capacity  and  a  simple  system  for 
database  management  of  archival  data. 
Individual  offices       _      use  cartridges 
to  update  crit- 
ical informa- 
tion on  a  time- 
ly basis  and 
send  updates  to 
the  company's  central  database. 

WHAT  MAKES  THE  BERNOULU 
BOX  FLY? 

In  the  truest  sense,  it  is  the  remarkable 
Bernoulli  Technology™  that  makes  the 
Bernoulli  Box  fly.  When  a  Bernoulli  Disk 
spins  inside  the  Box,  it  literally  "flies" 
beneath  the  readAvrite  head  on  an  air 
bearing.  Any  disturbance  that  might  cause 
a  normal  hard  disk  to  crash  the  head  into 
the  data  simply  causes  the  Bernoulli  Disk 
to  temporarily  fall  safely  away  from  the 
head.  The  air  flow  also  purges  contaminat- 
ing particles  from  the  disk. 

What  about  value? 

of  course,  it  takes  more 
than  breakthrough 
technology  to  make 
a  product  worth 
buying.  With  its 
new  competitive  pricing  and 
unique  features  like  built-in 
backup,  the  Bernoulli  Box 
simply  gives  you  more  for 
your  money  than  other  stor- 
age options. 

Expandability.  When  you 
buy  a  Bernoulli  Box,  you  buy 
unlimited  data  storage.  When 
one  10-  or  20-megabyte  car- 
tridge is  full,  you  just  put  in 
a  new  one.  For  a  fraction  of 
the  cost  of  a  new  hard  disk. 


high 
modem 
or  LAN  costs, 
all  you  pay  is  a  few  dollars 
for  postage  or  a  few  minutes'  walk. 

Security.  Rules  of  thumb  say  your 
data  is  worth  at  least  $1,000  per  mega- 
byte. You  can  use  passwords  for 
security,  but  the  ultimate  security  is 
physical  security.  When  you  put  your 
data  on  a  Bernoulli  Cartridge,  you  can 
remove  it  and  store  it  safely. 


BOMOULU  STOMGE  COSTS 
VS.  HMD  MSK  AND  TAPE  COSTS 


$5,000 


SO 


—  New  Price  20+20 

—  10+10 

 Ok)  Price  20  +  20 

—  Hard  Disk  +  Tapes 


20  40  60  80  100  120  140  160  180  200 
Megabytes 

Wairaiity.  IOMEGA  Corporation  now 
includes  a  one-year  limited  warranty  on 
the  Bernoulli  Box.  A  special  _ 

25%!S!be^ll«  boxes.^ 

second-year  warranty  is  also 
available  for  just  $129.95.  (Warranty  is  on 
Bernoulli  Box  and  adapter  only.  Available  on 
product  purchased  after  March  15, 1987.) 

Think  about  IL 

With  over  100,000  Bernoulli  Systems 
and  1,500,000  Bernoulli  Cartridges  in  use, 
the  Bernoulli  Box  has  become  a  data 
storage  standard.  Give  it  some  thought. 
Then  put  the  Bernoulli  Box  to  work,  doing 
whatever  you  can  think  of.  For  informa- 
tion, see  your  local  Authorized  Reseller,  or 
call  1-801-778-3000. 


y.  With  a  Bernoulli 
Box,  sharing  data  is  as  easy  as 
removing  a  cartridge  and  carry- 
ing it  or  mailing  it  where  you 


want  the  data  to  go.  Instead  of         IOMECA corporation  182I  WestAOOOSouth  Roy.Utah84067 
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■  MICE 


h'rom  left  to  rif>ht  are  the  Microsoft  Mouse  and  Mouse  Systems'  PC  Mouse,  both  available  in  serial 
or  bus  versions,  the  SummaMouse .  andTnrrinaton's  Manager  Mouse,  which  is  available  in 
cordless  or  serial  versions. 


FACT  FILE 


SummaMouse 

Summagiaphics  Coip. 
777  Commerce  Dr. 
Fairfield.  CT  06430 
(203)384-1344 
List  Price:  $119 

Requires:  2S6K  RAM.  serial  port.  DOS  2.0 
or  later. 

In  Short:  This  Ihree-button  optical  mouse 
has  powerful  software  supp<Jft  and  works 
smoothly  and  well.  

CIRCLE  (34  ON  READER  SERVICE  CARD 


features  several  convenient  choices  for 
DOS  housekeeping  operations.  A  single 
click  can  copy  files  from  one  disk  drive  to 
another  or  take  a  directory. 

Another  pull-down  menu  allows  access 
to  several  different  popular  applications, 
including  1-2-3  and  WordStar.  The  1-2-3 
menu  provided  has  a  good  selection  of 
common  spreadsheet  operations.  It  al.so 
has  a  choice  that  brings  up  the  main  /  -2-3 
menu,  and  another  that  gives  you  the  free- 
dom to  exit  to  DOS  with  a  single  click. 
However,  actual  movement  within  the 


worksheet  was  not  as  pleasant;  the  high- 
light bar  can  be  sent  skittering  well  beyond 
its  intended  target  with  only  a  small  move- 
ment of  the  mouse. 

The  documentation  could  have  been 
better  organized  (for  instance,  the  steps  for 
hardware  and  software  installation  are  sep- 
arated by  a  number  of  pages)  and  was,  in 
general,  difficult  to  follow. 

The  SummaMouse  has  powerful  soft- 
ware support  and  works  well.  Whether 
you  will  want  it  depends  in  large  part  on 
how  you  feel  about  optical  mice. 
— ^Jonathan  Matzkin 

THE  TORRINGTON  CO. 


The  Torrington  Co.'s  Manager  Mouse  es- 
chews the  rubber-coated  roller  ball  design 
of  most  mechanical  mice  in  favor  of  two 
pla.stic  wheels — one  for  vertical  pointer 
motion  and  the  other  for  horizontal. 

We  tested  two  of  the  three  available 
Manager  Mouse  models:  the  Cordless, 


which  can  operate  up  to  4  feet  away  from 
its  light-sensing  receiver,  and  the  lOOIC- 
KF,  a  serial  mouse  that  runs  on  a  5-foot 
cord.  The  third  model,  the  lOOIC,  differs 
from  the  lOOlC-KF  in  price  and  comes 
with  an  additional  paint  program  called 
TelePaint. 

The  Cordless  transmits  infrared  light 
pulses  to  a  small  receiver  you  mount  with 
Vclcro  on  your  CPU  or  desk.  An  AC 
adapter  powers  the  receiver,  and  a  re- 
chargeable nickel  cadmium  battery  runs 
the  mou.se  for  up  to  10  hours  of  continuous 
u.se.  A  40-inch  recharging  cord  lets  you 
use  the  mouse  while  it  recharges. 

To  install  the  lOOIC-KF  serial  mouse, 
you  simply  must  plug  the  receiver's  25-pin 
connector  into  a  serial  port;  Torrington 
also  supplies  a  handy  adapter  to  allow  you 
to  u.se  a  9-pin  port.  You  then  plug  the  AC 
adapter  into  a  jack  leading  from  the  serial 
connector. 

I  set  up  both  mice  to  run  on  an  IBM  PC- 
XT,  a  Leading  Edge  Model  D,  and  an 
AMT  AT  compatible.  Running  the  Micro- 
soft Moase-compatible  driver,  both  mice 
behaved  perfectly  with  the  applications  I 
tested,  including  Microsoft  Word.  For 


1 


FACT  FILE 


Manager  Mouse  Cordless 
The  Tofrington  Co. 
59  Field  St. 
Torrington,  CT  06790 
(203)482-9511 
List  Price:  S229 

Requires:  27K  RAM.  serial  port,  DOS  2.0 
or  later. 

In  Short:  This  three-button  mouse  has  good 
software  support  and  wotlcs  smoothly. 

CIRCLE  SM  ON  READER  SERVICeCABD 

Manager  Mouse  lOOIC-KF 

The  Torrington  Co. 
59  Field  St. 
Torrington,  Cr  06790 
(203)482-9511 
ListPrke:SI79 

Requires:  27K  RAM,  serial  port.  DOS  2.0 
or  later. 

In  Short:  While  this  mouse  is  designed  so 
that  you'll  never  have  to  clean  it,  it  doesn't 
have  a  smooth  feel.  It  emulates  the  Microsoft 
Moase  and  is  hardware  compatible  with  the 
Mouse  Systems  mouse. 
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MEDIA  CYBERNETICS - 
INNOVATORS  IN  lAAAGING 

AND  GRAPHICS  FOR  THE  PC 

Since  the  introduction  of  the  IBM  PC  class  microcomputer,  Media  Cybernetics  has  been  pro- 
ducing cost  effective,  high  performance  graphics  and  imaging  software  tools  and  solutions. 
These  products  have  been  consistently  selected  as  organizational  standards  by  government 
and  military  procurement  officers  and  by  corporate  and  educational  buyers.  The  backbone  of 

all  Media  Cybernetics'  graphics  and  imaging  software  is  the 
HALO  Graphics  Kernel  System 
(HKS),  the  industry  standard  library 
of  graphics  subroutines.  Over  140 
Independent  Software  Vendors  (ISVs) 
have  used  HALO  to  write  programs 
such  as  CADKEY,  Drafix  II,  and  Art- 
work. These  businesses  selected 
HALO  as  their  graphics  development 
tool  because  of  its  performance,  its 
support  of  over  100  devices  and  its 
practical  licensing  agreements. 
Media  Cybernetics  has  also  written  its  own  popular  HALO-based  applications.  Dr.  HALO  II 
is  the  most  favorably  reviewed  graphics  editing  product  available.  It  is  icon-based  and  easy  to 
leam  and  use.  A  freehand  drawing  package,  it  can  be  used  to  capture,  edit  and  add  text  to 
images  created  in  other  programs.  MmInm  is  a  menu-driven  business  graphics  package  which 

gives  the  user  12  easily  modified 
graph  styles  and  word  charts. 
Nimbus  users  can  make  hard 
copy  with  plotters  and  printers 
or  they  can  produce  4Kx4K 
resolution  slides.  HALO  DPE 
is  the  first  graphics-based  desk- 
top publishing  editor.  It  is  ideal 
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Nimbus 


Dr.  HALO  II 


HALO  DPE 


Image-Pro  for    preparing  newsletters, 

flyers  and  documents  of  ten  pages  or  less.  It  is  used  as  a 
graphics  editing  component  of  desktop  publishing  systems  to 
give  users  superior  drawing,  scanning,  scaling  and  editing  functions.  Image  Pro  is  an  image 
processing  program  for  the  IBM  AT  which  enables  users  to  capture,  edit  and  enhance  images 
throu^  advanced  filtering  techniques,  contrast  enhancement,  histogram  equalization,  pseudo- 
coloring,  etc.  Image-Pro  has  brought  minicomputer  imaging  power  to  the  micro  environment. 
Adopted  by  most  mayor  vendors  of  image  processing  hardware,  Image-Pro  is  used  in  varied 
applications  from  medical  imaging,  satellite  imaging,  and  photo 
interpretation,  to  graphic  arts,  security,  and  manufacturing. 

Media  Cybernetics'  technical  expertise  is  available  to  help  you 
with  published  or  custom  software,  device  drivers,  training,  OEM 
products,  and  systems  design  and  implementation. 


When  you  need  innovation,  experience  and  excellence  in 
graphics  and  imaging...  contact  the  leaders: 

media  cybernetics,  inc. 

8484  Georgia  Avenue,  Suite  200,  Silver  Spring,  MD  20910 
800-426-HALO  or  301  -495-3305      telex  32201 4 


HALO 

infinite  possibilities  in 
graphics  and  imaging 


This  logo  is  your  assurance  of  HALO 
compatibilty,  look  for  it  when  you  buy 
graphics  and  imaging  software. 


HAIO,  Dr.  HALO  II,  Nimbus,  HALO  DPE  and  Imoge-Pro  are  all  regiilered  trademarVs  of  Madia  Cybernetics,  Inc.  IBM  PC  and  IBM  AT,  CADKEY,  Dro(i>  II,  ond 
Artwork  are  registered  trademarks  of  International  Busirwss  Mocbines  Corp.,  MicroControl  Systems,  Inc,  Fareiight  Resources  Corp.,  and  West  End  Film,  respectively. 
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Easy  &  Affordable 


Other  networks  have  been  known  to 
cause  nightmares.  But  now,  EasyNet  Is 
a  networking  dream  come  true!  EasyNet's 
straightforward  approach  and  simple  DOS 
commands  provide  CONNECTIVITY  m 
confusion. 

EasyNet  saves  you  valuable  Time 
&  Money    providing  these  dream  like 
features. 

•  Easy  installation  program 

•  Easy  growth  from  2  to  200  stations 

•  Direct  PEER-TO  PEER  network 

•  No  dedicated  file  or  print  servers! 

•  Sharing  of  all  disks  &  periphials 

•  Complete  Printer  Spool/Queue  Control 

•  Prices  from  S89  per  node 

•  Net  Bios  compatible 

EasyNet  II  Software  only  network: 

•  Uses  existing  RS232  ports 

•  Expandable  to  EasyNet  116 

EasyNet  116  High  speed  network: 

•  High  speed  communications  port 

•  Twisted  pair  wire  with  speeds  to  2  Mbps. 

Special  starter  kits  are  available  at 
a  dream-like  price  of  $169. 

To  order  call  or  write: 


Easyltot  System*  Inc. 

4?8.1  VilUgi-  Cenlle  d..  ' 

In  the  US  1-800-387-3207 
or  call  1-418-273-6410 

Dealer  &  DEM  inquiries  welcome. 


C.t» 


Signilufi! 


Visa,  Mastercharge  or  American  Express 
and  of  course  good  old  cash. 


MICE 


Torrin^ton  s  Manager  Mouse,  in  its  cordless 
or  serial  version,  has  two  plastic  wheels — one 
detects  vertical  pointer  motion,  the  other 
horizontal  motion . 

some  applications,  such  as  Microsoft  Win- 
dows, you  must  ch(xise  the  Mouse  Sys- 
tems driver. 

All  things  considered,  however,  the 
Manager  mice  are  only  average.  Torring- 
ton  claims  its  two-wheel  design  eliminates 
dirt  buildup  inside  the  mice,  thereby 
avoiding  the  occasional  cleaning  most 
mice  require.  However,  the  plastic  wheels 
don't  give  you  the  smooth  but  sure  feed- 
back you  get  with  a  roller  ball  mouse;  I'd 
rather  clean  my  mouse  every  blue  moon  or 
so.  I  also  prefer  a  more  rounded  shape  over 
the  Manager  Mouse's  boxlike  design. 

Admittedly,  the  novelty  of  the  Cordless 
mouse  makes  life  a  little  more  fun  ...  for 
a  while.  But  who  can  remember  to  re- 
charge their  mouse  every  few  days?  You 
also  have  to  make  room  for  the  AC  adapter 
on  your  power  strip  and  put  up  with  more 
wires  snaking  around  behind  your  system. 

Both  models  we  evaluated  include  Key- 
Free,  which  boasts  an  impressive  number 
of  predefined  interfaces  and  lets  you  create 
new  drivers  easily.  But  neither  the  prede- 
fined interfaces  nor  the  interfaces  you  can 
create  pack  much  power. 

For  example,  KeyFree's  1-2-3  interface 
gives  you  only  three  button  commands:  the 
"hot  key,"  Enter,  and  Escape.  In  compar- 
ison, Maynard  Electronics'  CustomKey 
gives  you  seven  button-combination  com- 
mands and  a  pop-up  menu  with  16  prede- 
fined macros. 

The  otherwise  nicely  done  documenta- 
tion lacks  sections  that  detail  the  installa- 
tion and  use  of  the  mice  with  specific  soft- 


E  D  1  T  O  R 
CHOICE 


•  Logitech  Bu.s  Mouse 

•  IvOgitech  Serial  Mouse 

At  $99  and  $1 19.  the  U)gitech  Seri- 
al Mouse  ami  Bus  Mouse  are  among 
the  least  expensive  mice  reviewed. 
But  despite  their  har^aiu-ha.seineiil 
price,  these  mice  support  an  im- 
pressive 24  programs.  And  if  those 
24  aren't  enoui-h.  these  mice  ctmie 
with  an  excellent  tuenuin}'  sy.stem 
that  is  powerful  enoui^h  to  let  you 
program  sulmwnus  and  context-sen- 
.sitive  memis.  These  mice  also  have 
an  exceptionally  i^ood  '  'feel. ' '  tnov- 
infi  smoothly  acro.ss  a  desktop  with 
ju.sl  eiuiui^h  frictitm  to  allow  for  pre- 
cise cursor  control. 

Though  .slighilv  more  expensive, 
at  $159  and$l  79.  the  PC  Mouse 
and  PC  M<mse  Bus  Plus  from 
Mouse  Systems  Corp.  are  al.so  ex- 
celletu  buys.  These  mice  are  easy  to 
iiLsiall  and  to  operate  aiul  offer  pop- 
up memis  aiul  drivers  for  22  popu- 
lar progratns.  They  also  provide  a 
ffeneric  metui for  u.se  with  lumsup- 
ported  applications. 


ware  packages:  a  Torrington  representa- 
tive said  that  the  company's  Software 
Guide  includes  that  information,  but  that 
the  mouse  package  is  too  full  to  hold  an  ad- 
ditional pamphlet.  Manager  Mouse  own- 
ers can  obtain  the  Software  Guide  by  call- 
ing Torrington. 

Despite  a  few  limitations,  the  Manager 
Mouse  works  well  with  a  wide  range  of  afv- 
plications  and  on  a  wide  range  of  comput- 
ers. If  you  don't  need  sophisticated 
software,  or  if  your  phobias  include  a  fear 
of  cleaning  mice,  the  Manager  Mouse  may 
prove  to  be  a  smart  buy. — Mitt  Jones  OH 

Christopher  Barr  is  the  manager  of  the  PC 
Magazine  Interactive  Reader  Service.  Bill 
Howard  is  an  executive  editor  on  the  staff 
of  PC  Magazine.  Mitt  Jones  and  Jonathan 
Matzkin  are  assistant  editors  on  the  staff  of 
PC  Magazine. 
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WHAT 

MAKES 
THE  ALPS 

SO 

SPECIAL, 

ANYWAY? 


YOUCAl 
THE  WHO 


4 


ALPS/ivoocI 


/ 


ALPS  raw)  I 


7 


AJUPS/^20(») 


S^methingforeveryo'ein 
the  ALPS. 

Because  the  ALPS  family  of  Dot 
Matrix  Printers  has  everything  it  takes 
to  handle  any  business  need. 

Need  a  printer  that  can  take  on  a 
department  full  of  PCs? 


Then  look  at  our  P2000  Series. 

There's  our  top-of-the-line  P2400Cr 
which  zips  along  at  360  cps,  prints  7 
colors  and  is  jam  packed  with  smart 
features.  Our  amazingly  fast  black-and- 
white  P2100r  with  a  cruising  speed  of 
400  cps.  And  our  P2000:  voted  one  of 


NTSKE 
LE  FAMILY. 


PC  Magazine's  "Best  of  1986'.'  But  whichever  ALPS  you  choose, 

If  you  need  something  more  you'll  find  they  all  have  something  in 

personal,  try  our  ALQ  Series.  Both  the  common.  Each  is  an  exceptionally  we\[ 

ALQ300"and  ALQ200"print  superb  thought  out  machine, 
letter  quality  text  and  high  resolution  To  see  how,  our  tour  continues  on 

color  graphics.  And  they  do  it  quickly,  the  next  page, 
easily  and  economically. 


THERI 
POINTS  < 


I 
I 
I 

y 


To  handle 

any  kind  of  pa  per, 

numerous  feed 

metfiods 

are  offered, 

including 

bottom  feed. . . 


automatic 
single  sheet 
feed... 


paper-saving 
push  tractor 
feed. . . 


and  pull 
tractor  feed. 


No  other  printer  company  has 
thought  to  include  so  many  useful 
features  in  their  machines.  Or  bothered 
to  make  them  so  easy  to  use. 

Of  course,  there  are  more  ALPS 
attractions  than  the  ones  you  see  above. 


Snap  in/out,  interchange- 
able 24-  and  18-pin  print 
heads  ensure  software 
compatibility  and  ehminate 
costly  service  calls. 


Con  venien  t  m  ultiple 
font  cartridges  bring 
real  versatility  to  text 
printing. 


Push-button  front 
panel  and  special 
features  menu  both 
control  printing  func- 
tions without  DIP 
switches. 


Like  a  choice  of  print  modes:  draft, 
correspondence  and  letter  quality. 
Plus  an  expandable  print  buffer  that 
frees  up  your  computer  for  other  jobs 
while  the  ALPS  is  still  printing. 

And  no  matter  how  complicated 


jyrighted  m.i 


RE  MANY 

INTEREST 


the  job  may  be,  our  control  panel  PCs  and  software, 
makes  it  simple.  You  just  push  a  button         Best  of  all,  they're  especially 

to  change  type  styles,  feed  paper,  compatible  with  the  way  you  run 

reprint  data,  or  do  most  anything  else,  your  business. 

As  for  compatibility,  ALPS 
printers  run  with  most  all  the  leading 
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Principal  AMunt  fSOOO 


t2.ooo.ao 


t2, 023-40 
«2.033.S2 
t2,043 .Of 
92.0S3.90 
92. 0*4  17 
92,0  74.41 
92.094.97 
92.0IS.29 
92. 16*. T7 
92.  119.30 
92, 129.99 
92. I3T.9I 
-  149.20 


.000 .00 
.019.97 

92.029. 7S 
.099.99 
, 047 .07 
.0S7.30 
.097.99 
,077.93 
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. 109 .21 
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92. 130 .40 


92.000. 
92.020. 
92.030 
92.040.. 
92.010. 
92.090 . 
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92.091  .: 
92.091 . 
92. 102.. 
92.  1  12. 
92. 123- 
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93.07$ . 7S 
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93. )22 . 12 
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93. 1S3  49 
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93. 199.03 
93.200  99 
93.2(9  99 
93,233.09 
93.249.21 
93.299.49 
93.291 . 79 
93,299.20 
•■•  314.99 


93  .000. 
93.030 . 1 
93.033. 
93. 090  - 
93  .  099  . 
93. 090 
93  .  099. 
93.  ni  , 
93.  127 
93. 142. 
93  .  199  .1 


93 . 209 . 
93.222. 
93.239.- 
93.  294  .1 
93.2  70.9  7 
93. 29'- 
93.393.97 
93.320. 
99.339. 
•■•  393.47 


,000  .00 
.029.00 

93.040.  13 
.099.33 
.070  .90 

93.099.99 
.  101  .39 

93. 1 19.99 
.132.49 
.  149.  14 
,  193.99 

93, 179. 70 
.199.90 
.211.99 
.227.99 
.243.77 
.299.99 
.279.29 
.292.97 

93.309. 14 
,329.99 
.942.31 

93.399 .02 
,379.92 
392.99 


Here's  something  you  probably 
won't  see  in  any  other  printer  ad. 

Namely,  everything  from  letter 
quality  text  and  high  resolution  color 
graphics  to  transparencies,  16-inch- 
wide  spreadsheets  and  six-part  forms. 

Fact  is,  most  printers  can't  handle 


such  a  wide  range  of  work.  Then 
again,  most  aren't  built  like  the  ALPS. 

Our  printheads  are  precisely 
engineered  to  produce  exquisite  letter 
quality  text.  Yet  they're  rugged  enough 
to  churn  out  over  200  million  characters. 
No  matter  how  hard  you  work  them. 


VIEWS 
TACULAR. 


1  vi.' 


June  9,  1967 


Ms.  Debra  Oos 
Purchasing  Manager 
ColLirbia  School  of  Coniputlng 
24O0  Alpine  Avenue 
Interface,  VT  02100 

Dear  Ms.  Dos: 

Thank  you  very  much  for  your  order  of  $0  ALPS  dot  matrix 
printers. 

You'll  be  happy  to  know  that  we  sent  out  your  full  shipment 
yeaterday.  So  the  printers  should  arrive  In  plenty  of  time 
for  your  sLJTfner  session. 

Your  new  course  offering,  "The  PC  Printer  ar>d  Its  Role  in 
Modern  Business"  sounds  fascinating.  And  you've  chosen  the 
perfect  printers  for  it- 

ALPS  printers  are  deisgned  to  print  virtually  anything  a 
business  will  ever  need.    Letters,  color  graphics,  spread- 
sheets, even  six-part  forms.    And  tfiey  print   it  all  faster 
and  easier. 

What's  more,  Ibm  printers  are  as  quiet.    Or  as  reliable. 

But  of  course,  you  already  know  all  (his.    That's  why  you 
chose  ALPS  printers  in  the  first  place. 

Again,  thank  you  for  making  ALPS  the  official  printer  com- 
pany of  the  ColLTtiia  School  of  Computing. 

And  please  let  us  know  how  your  PC  Printer  course  works  out. 
Sincerel y . 


ALPS 


Al  p.  Crisp  ' 


And  because  the  ALPS  are 
compatible  with  all  kinds  of  software, 
they  can  produce  all  kinds  of  images. 
Plus,  if  you  haven't  heard,  they  run  at 
exceptionally  quiet  noise  levels  of 
under  55  dBA. 

What's  more,  they'll  nm  for  what 


seems  to  be  forever.  They  come  with 
a  full  one-year  limited  warranty.  And 
with  normal  care,  they'll  give  you  over 
five  years  of  spectacular  work.  Without 
a  speck  of  trouble. 

Can  any  other  printer  make  you 
look  this  good? 


AND  THE  CR 


"...the  speed,  print  quality,  and 
other  thoughtful  features  of  the 
ALPS  P2000 . . .  make  this  wide- 
carriage  9-pin  matrix  printer  my 
favorite  new  printer  of  the  year." 


"The  ALPS  ALQ300  and 
P2400C  are  both  rugged 
wide-carriage  dot  matrix 
printers  with  excellent 
letter  quality  type..." 


-PC  Magazine 


PC  Magazine 


C4ATT10  A      •    1  "To  distinguish  letter-quality 

ALPS  America  keeps  on  com-  fj-om  daisywheel  output  re- 

ing  back  with  more  attention-  qu^-gs  a  magnifying  glass!' 
getting  dot  matrix  printers!' 


-PC  Week 

—PC  Magazine 


As  you  can  see,  our  printers  even 
have  the  best  ink. 

But  if  you're  the  type  who's  not 
easily  swayed  by  popular  opinion, 
consider  this: 

Since  our  hrst  printers  were 


introduced  in  the  U.S.  in  late  1985, 
ALPS  America  has  become  one  of  the 
fastest  growing  printer  companies  in 
the  country. 

Which  should  come  as  no  surprise. 

After  all,  ALPS  printers  are  built 


rriCS  AGREE. 


. .  so  quiet  that  we  doubt  ^     -  its  controls  are  the 

even  a  library  would  need  Wr  most  accessible  of  any 

the  'quiet'  mode!'  ^  printer  we  have  used . . 


"In  almost  every  phase  of  con- 
struction, ALPS  seems  to  have 
relied  on  sturdier  materials 
than  it  might  have  had  to— 
something  which  is  a  definite 
advantage  for  the  user." 


. .  a  real  workhorse 
printer  that  prints  faster 
than  others  in  its  price 
range  and  is  loaded  with 
features . . ." 


-PC  Products 


by  ALPS  Electric,  a  $2.0  billion, 
International  Fortune  500  company 
that's  been  successfully  manufacturing 
cind  marketing  computer  printers 
worldwide  for  over  a  decade. 

And  doing  so  by  following  a  very 


simple  idea. 

To  bring  you  the  most  intelligent, 
versatile  and  reliable  business  printers 
on  the  market. 

At  prices  you  can't  help  but 
agree  with. 


so 


TOTH 


MACHINE 


PRINT  METHOD       PRINT  MODE/SPEED 


P2000 


iUtmmt 


9-pin  serial  dot  matrix. 
Black  and  white. 


Draft  250cps 
Correspondence  125cps 
Letter  quality  50cps 


P2100 


18-pin  serial  dot  matnx. 
Black  and  white. 


Draft  400cps 
Correspondence  20C)cps 
Letter  quality  80cps 


P2400C 


18-  or  24-pin  serial 
dot  matrix. 
Color  and  black  and 
white. 


24-pin  18-pii 

Draft  360cps  250ci 
Correspondence  1 80cps 

Letter  quality        1 20cps  1 25ci 


ALQ200 


18-  or  24-pin  serial  dot 
matrix. 

Color  and  black  and 
white. 


24-pin  18-pii 

Draft  240cps  200q 
Correspondence  120cps 

Letter  quality         80cps  1  OOc] 


ALQ300 


18-  or  24-pin  serial  dot 
matnx. 

Color  and  black  and 
white. 


24-pin  18-pii 

Draft  240cps  200ci 
Correspondence  1 20cps 

Letter  quality        80cps  lOOcj 


OUR  GUIDE 
E  ALPS. 

SPECIAL 


INTERFACE 

PAPER  FEED 

BUFFER 

EMULATIONS 

SIZE 

FEATURES 

Centronics 
Darallel  and 
^S-232C  serial 
ports  standard. 

Push/ pull  tractor, 
bottom  and  rear 
feed,  automatic 
single  sheet 
loading  standard. 
Single  bin  sheet 
feeder  optional. 

4KB  standard, 
expandable 
to  260KB. 

Epson  FX  and  MX 
Senes 

Width:  24.4" 
Depth:  16.5" 
Height:  5.5" 
Weight:  33  lbs. 
Carriage  width:  16.5!' 
136  columns  at  10 
pitch.  272  columns 
at  20  pitch. 

Two  font  cartridge 
slots.  Automatic 
copy  feature.  Quiet, 
below  55dBA 
operation.  Excellent 
multi  part  forms 
capability. 
1-year  warranty. 

Centronics 
parallel  and 
=IS-232C  serial 
ports  standard. 

Push/pull  tractor, 
bottom  and  rear 
feed,  automatic 
single  sheet 
loading  standard. 
Single  bin  sheet 
feeder  optional. 

4KB  standard, 
expandable 
to  260KB. 

Epson  FX  and  MX 
Senes,  DEC. 

Width:  24.4" 
Depth:  16.5" 
Height:  5.5" 
Weight:  37.9  lbs. 
Carriage  width:  16.5!' 
136  columns  at  10 
pitch.  272  columns 
at  20  pitch. 

Two  font  cartndge 
slots.  Automatic 
copy  feature.  Quiet, 
below  55dBA 
operation.  Excellent 
multi-part  forms 
capability. 
1  -year  warranty. 

Centronics 
Darallel  and 
-IS-232C  serial 
Dorts  standard. 

Push/pull  tractor, 
bottom  and  rear 
feed,  single 
sheet  automatic 
paper  loading 
standard.  Single 
and  dual  bin 
sheet  feeder 
optional. 

4KB  standard, 
socketed  for 
easy  expansion 
to  260KB. 

Epson  LQ,  FX,  JX, 
EX  and  MX  Senes. 

Width:  25.4" 
Depth:  17.7" 
Height:  7.09" 
Weight:  43.7  lbs. 
Carnage  width:  16.5!' 
136  columns  at  10 
pitch.  272  columns 
at  20  pitch. 

Two  font  cartridge 
slots.  Snap  in/out 
print  head.  Special 
pnnting  features 
selected  via  menu, 
control  panel  or  soft- 
ware. Quiet,  below 
55dBA  operation. 
1  -year  warranty. 

Centronics 
parallel  port 
standard, 
■^S-232C  serial 
3ort  optional. 

Fan-fold  bottom 
and  rear  feed, 
single  sheet 
automatic  paper 
loading  standard. 
Bi-directional 
tractor,  single 
and  dual  bin 
feeder  optional. 

7KB  standard, 
expandable  via 
plug-in  buffer 
cartridge  to 
71KB. 

Epson  LQ,  FX,  JX, 
EX  and  MX  Senes. 

Width:  18.5" 
Depth:  15.8" 
Height:  5.6" 
Weight:  30.9  lbs. 
Carriage  width:  11.5!' 
80  columns  at  10 
pitch.  160  columns 
at  20  pitch. 

One  font  cartridge 
slot.  Snap  in/out 
print  head.  Special 
printing  features 
selected  via  menu, 
control  panel  or  soft- 
ware.  Quiet,  below 
55dBA  operation. 
1  -year  warranty. 

Centronics 
aarallel  port 
standard, 

232C  serial 
3ort  optional. 

Fan-fold  bottom 
and  rear  feed, 
single  sheet 
automatic  paper 
loading  standard. 
Bi-directional 
tractor,  single 
and  dual  bin 
feeder  optional. 

7KB  standard, 
expandable  via 
plug-in  buffer 
cartridge  to 
71KB. 

Epson  LQ,  FX,  JX, 
EX  and  MX  Series. 

Width:  24.1" 
Depth:  15.8" 
Height:  5.6" 
Weight:  37.5  lbs. 
Carriage  width:  16.5" 
136  columns  at  10 
pitch.  272  columns 
at  20  pitch. 

One  font  cartridge 
slot.  Snap  in/out 
print  head.  Special 
pnnting  features 
selected  via  menu, 
control  panel  or  soft- 
ware. Quiet,  below 
55dBA  operation. 
1  -year  warranty. 

NOW 
SEETHE 

ALPS 
AND  WIN 


TIIEAia*S 


Now  that  you've 
had  a  chance  to  see  our 
ALPS,  here's  a  chance  to 
see  the  other  Alps.  Free. 

Once  again,  we're  giving  away  a 
10-day  trip  for  two  to  the  Swiss  or 
Japanese  Alps.  With  expenses  paid, 
including  airfare,  hotel  and  meals. 

To  enter,  just  send  in  the  attached 
coupon.  Or  call  or  write  us  at  the 
address  shown  below. 

We'll  then  include  your  name  in 
our  vacation  drawing.  And,  if  you 
wish,  we'll  arrange  a  free  demo  at  your 
convenience.  Or  send  you  more 


information 
out  ALPS  printers. 
All  of  which  makes  for  an  offer 
that's  not  unlike  our  printers. 
Very,  very  special. 

ALES 

AMERICA 

IT'S  TIME  YOU  SAW  THE  ALPS. 

3553  North  First  Street 
San  Jose,  CA  95134 
(800)  828-ALPS 

In  California,  (800)  257-7872 


P2400C.  P2I00.  P2000,  ALQ300.  ALQ200  are  trademarks  ol  ALPS  Electric  Co ,  Ltd  All  other  product  names  are  trademarks  and/or  tradenames  oi  their  respective  manuiacturere 

c  1987  ALPS  America 


■  COVER STORY 


TABLETS 

FOR  PREQSION  GRAPHICS 


PC  graphics  tablets  elec- 
tronically re-create  the 
traditional  working  envi- 
ronment of  the  drafter 
and  the  designer.  Hence 
many  drafters  and  de- 
signers find  using  a  PC  graphics  tablet 
more  to  their  liking  than  using  a  mouse  or 
some  other  input  device. 

Most  graphics  tablets  consist  of  a  flat 
drawing  surface,  analogous  to  the  drafting 
table  or  drawing  pad.  And  they  use  some 
kind  of  pointing  device,  analogous  to  a 
drafting  pen  or  drawing  pencil,  that  trans- 
lates analog  motion  (the  movement  of  your 
hand)  into  digitized  data  that  the  software 
can  then  use. 

While  a  few  PC  graphics  tablets  have 
unique  applications  and  can  be  used  for 
text  or  data  input  as  well  as  for  paint  and 
drawing  programs,  most  remain  dedicated 
to  their  original  purpose:  CAD  applica- 
tions. E)espite  the  popularity  of  mice  and 


their  sheer  ubiquity,  many  users  of  dedi- 
cated CAD  systems  prefer  graphics  tablets 
for  drawing  or  tracing.  In  general,  most 
graphics  tablets  offer  better  resolution  than 
most  mechanical  mice,  averaging  200 
units  per  inch.  And,  in  fact,  graphics  tab- 
lets were  an  institution  long  before  the 
mouse  entered  the  PC  arena. 

This  article  looks  at  seven  PC  graphics 
tablets  ranging  from  $163  to  $1,495:  the 
GTCO  Digi-Pad  Type  5 A  Model  1 1 1 1  A, 
the  Koala  Technologies  KoalaPad-l- 
Touch  Tablet,  the  Kurta  IS/ONE  Series 
Tablet,  the  Pencept  Penpad  Model  320, 
the  Science  Accessories  GP-7  Grafbar 
Mark  II  Sonic  Digitizer,  the  Summagra- 
phics  SummaSketch  1201,  and  the  Versa 
Computing  Versa  Writer. 

DIGITIZING  MOTION  Most  graphics 
tablets  are  small  enough  to  fit  on  a  desktop, 
but  others  are  as  large  as  a  standard  draft- 
ing table  and  can  measure  5  feet  by  3  feet. 


Reminiscent  of 
drafting  tables,  drawing 
pads,  pens,  and 
pencils,  PC  graphics  tablets 
offer  designers  and 
draftsmen  a  comforting 
familiarity  while  serving  as 
a  tool  for  accurate 
input. 
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■  GRAPHICS  TABLETS 


Whatever  their  size,  graphics  tablets  use  a 
number  of  diffeient  methods  to  digitize 

motion 

The  most  common  digitizing  method  is 
called  the  antenna-transmitter  technique. 

Other  digitizing  methods  use  sonic-pulse 
transmission  and  the  potentiometer  tech- 
nique. In  the  antenna-transnuner  medwd, 
the  drawing  surface,  which  is  the  antenna, 
has  a  grid  of  fine  wires  whose  intersections 
aie  vepiesented  by  .v-v  coodinates.  When 
you  use  a  pointing  device — a  pen,  stylus, 
or  cursor — it  transmits  a  signal  to  the  an- 
tenna. The  antenna  in  turn  sends  the  signal 
to  the  driver  software,  which  translates  it 
into  cursor  motion. 

The  sonic-pulse  method  does  not  re- 
quire that  a  graphics  tablet  act  as  an  anten- 
na. Instead,  the  stylus  transmits  a  sonic 
pulse  that  the  digitizer  hardware  receives. 
The  GP-7  Grafbar  Mark  II  Scmic  Digitizer 
uses  this  meHnd.  The  benefit  is  ttiat  when 
you  use  a  sonic  digitizer  like  the  GP-7 
Grafbar  Maik  II,  your  drawing  surface  is 
not  restricted  to  the  somewhat  arintrary 
limits  of  a  tablet. 

The  VersaWriter  is  unique  in  that  it  uses 
neither  the  antenna-transmitter  method  nor 
the  sonic  pulse.  An  arm  mounted  on  the 
drawing  surface  contains  one  potentiome- 
ter, while  a  joint  connected  to  another  arm 
contains  another  potentiometer.  Moving 
the  two  arms  generates  signals  finom  the 
two  potentiometers,  which  give  the  x-y  co- 
ordinate positions.  Most  joysticks  use  this 
technique  as  well;  in  fiset,  deqiite  their  as- 
sociation with  games,  most  joysticics  are 
wnkable  drawing  tools. 

FOUNT  AND  STREAM  MODES  Some 
graphics  tablets  offer  more  than  one  mode 
of  tnmsmilling  x-y  ooordnates.  The  point 

nuxle  lets  you  draw  lines  by  setting  start 
and  end  points,  which  correspond  to  vec- 
tor-based CAD  applications.  The  stream 
HKxle  sends  a  continuous  signal,  used  pri- 
marily for  drawing  freehand  or  tracing 
curves. 

Most  of  the  products  reviewed  here  use 
a  cord  to  connect  the  pointer,  which  gener- 
ates the  x-y  coordinates  sent  to  the  tablets 
that  receive  them,  and  to  supply  power  to 
the  transmitter.  However,  the  Kurta 
IS/ONE  Series  Tablet  has  an  option  for  a 
cordless  pointer,  which  can  be  either  a  sty- 
los or  cursor.  Tlw  power  for  the  transmitter 


is  contained  in  an  on-board  battery.  An  in- 
genious contact-sensitive  switch  ensures 

that  when  the  pointer  is  not  being  held, 
power  is  not  consumed. 

POEMTING  DEVICES  Graphics  tablets 
generally  use  one  of  three  typical  pointing 
devices:  a  pen,  stylus,  or  cursor  (also 
called  a  puck).  Most  use  either  a  pen  or  a 
stylus.  The  terms  pen  and  stylus  are  some- 
times used  interchangeably;  both  pmnting 
devices  are  shaped  like  a  pen  and  are  con- 
nected to  the  tablet  by  a  thin  cable.  But 
they  are  slightly  different. 

The  pen  actually  contains  a  ballpoint 
cartridge  and  ink,  so  that  you  can  see  what 
you've  drawn.  You  use  the  pen  to  make 


■  Casual  users  of  CAD 
software  may  not  be  able 
to  justify  the  cost  of  a 
graphics  tablet,  but  if 
you  make  your  living 
drawing,  you  can  scarcely 
afford  not  to  own  one. 


new  drawings,  sketoh  ftediand,  and  so  on. 

A  stylus  is  simply  a  blunt  point  that 
does  not  deposit  ink  on  the  drawing.  You 
use  it  primarily  for  tracing  existing  draw- 
ings or  as  a  pointing  device. 

Most  CAD  users  prefer  to  use  a  cursor, 
which  resembles  a  mouse  in  shape  but  has 
some  important  differences.  A  cursor  usu- 
ally has  a  lens  or  reticle,  which  has  fine 
wire  cross  hairs  and  contains  the  transmit- 
ter. You  trace  drawings  by  guiding  the 
cross  hairs  over  the  lines;  that  in  turn  sends 
a  signal  to  the  computer. 

A  cursor  also  has  several  buttons  that 
can  double  as  function  kqrs  fbr  a  given  ap- 
plication. Some  cursors  have  up  to  16  but- 
tons; they  let  you  do  most  CAD  functions 
widiout  touching  the  keyboard. 

Some  CAD  users  work  with  a  light  pen 
along  with  a  graphics  tablet  that  functions 
witfi  a  pen,  stylus,  or  cursor  certain  CAD 


software  lets  you  create  drawings  on  the 
tablet  or  trace  them  fiom  existing  drawings 
while  making  conectioas  00  tiie  sateea 
with  the  light  pen. 

PORTS  AND  DRIVERS  Graphics  tab- 
lets for  the  PC  generally  use  a  serial  port 
for  input,  ahhough  the  KoaIaPad+ Toudi 
Tablet  and  the  VersaWriter  use  the  game 
port.  Only  one  pad  reviewed  here,  the  Pen- 
cept  Pienpad,  requires  its  own  interface 
card. 

Using  a  proprietary  card  confers  some 
advantages,  in  part  because  the  card  can 
buffer  input.  A  serial  device  may  have  to 
dump  data  in  bursts  because  it  takes  a  cer- 
tain amount  of  time  to  process  anx-y  coor- 
dinate pair  on  the  tablet. 

Pfencept's  Penpad  is  Ae  only  graphics 
tablet  that  has  a  viable  mouse  driver  as  part 
of  the  software  package.  The  Penpad 
mouse  driver,  which  is  compatible  witfi 
the  Microsoft  Mouse,  makes  it  possible  to 
use  the  Penpad  as  a  mouse  substitute  or  as 
a  replacement  for  applications  odier  dian 
CAD  or  paint  software.  The  KoalaPad+ 
includes  a  mouse  driver,  but  it  does  not 
work  with  odier  software. 

The  Kurta  IS/ONE  line  and  the  Sum- 
magraphics  SummaSketch,  on  the  other 
hand,  have  a  great  deal  of  software  support 
and  a  long-standing  following  in  the 
graphics  market.  Most  of  the  popular 
graphics  packages,  such  as  AutoCAD, 
VersaCAD,  Dr.  Halo,  and  Halo  DPE, 
come  with  die  drivers  to  support  these  de- 
vices. And  while  the  IS/ONE  line  is  new, 
most  of  the  applications  with  drivers  to 
support  the  previous  models — the  Kurta 
Series  One,  Two,  or  Three  tablets — will 
support  die  new  pad.  Not  only  do  these 
tablets  woffc  widi  a  wide  range  of  strftware, 
but  they  also  come  with  acetate  templates 
for  some  that  neatly  lay  out  the  program's 
menu  on  the  tablet  surface.  With  a  pro- 
gram such  as  AutoCAD  that  is  deep  with 
functions,  using  such  a  template  elimi- 
nates confusion. 

Hie  KoalaPad+  and  the  VersaWriter 
are  locked  into  a  world  dtftekown:  bodi 
use  their  own  proprietary  software  and  are 
not  really  gi^hics  tablets  in  die  most  tradi- 
tional sense.  These  devices  have  pretty 
much  stayed  the  same  since  we  reviewed 
them  3  years  ago  (PC  Magazine,  Volume 
3  Number  12).  Optical  mioe  and  a  host  of 
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thick  So  it  fits  in  a  single  slot.  And 
leaves  the  other  slots  wide  open  for 
anything  you  like. 

If  you've  got  a  COMPAQ* 
Portable  II,  you  can  give  it  twice 
the  storage.  And  40%  faster  access 
time.  If  you  own  a  PC,  XT,  or  AT 
compatible,  you  can  keep  the 
existing  hard  disk,  add  Hardcard 
40,  and  build  your  total  storage 
to  50-70  MB.  AU  with  AT-fast 
response  time. 

It's  even  compatible  with  the 
new  IBM*  Personal  System/l^ 
Model  30.  In  both  configurations. 

As  you  might  expect,  Hardcard 
40  is  engineered  lean  and  tight. 
With  no  compromises.  So  it  needs 
a  lot  less  power  than  overweight 
drives.  And  can  take  lOOG  impact 
All  of  which  gives  us  two  to  four 

Ci  i  iterial 


40  MB.  In  a  1"  card  We  told  our 
engineers  it  couldn't  be  done.  That 
everybody  else  uses  a  2"  card.  Or  an 
add-in  drive  the  size  of  a  breadbox. 

Of  course,  they  had  a  few  words 
on  the  subject:  "No  pain,  no  gain'.' 

Even  with  40  MB,  Hardcard  40  still  fits  in  a  single  slot  in 
your  COMPAQ  Portable  U.  PC.  XI  Al  PS/2  Model  30  or 
compatible.  Compare  that  to  conventional  hard  disks,  like 
the  one  at  the  right,  which  take  up  four  times  the  space. 
Use  Jar  more  power.  Take  hours  to  install.  And  are  only 
half  as  reliable. 


And  this  is  what  happens  when 
you  let  a  bunch  of  fanatics  have 
their  way. 

Hardcard™  40.  It's  still  only  V 


nat40. 


(Actual  size) 


times  more  reliability  than  other 
disk  drives. 

Plus  Hardcard.  Now  you  can 
choose  20  or  40  MB  versions.  And 
stuff  a  ton  of  data  in  your  PC. 
Without  adding  an  inch  of  fat. 


Plus 


Just  see  your  Icical  computer 
dealer  for  a  demonstration. 

Or  caU  (800)  826-8022  for 
the  dealer  nearest  you. 

Plus"  Hardcard" 


C  1987  Plus  Development  Corp.  Plus  and 
Hardcard  are  trademarks  of  Plus  Development 
Corp  COMPAQ  is  a  registered  trademark  of 
COMPAQ  Computer  Corp.  Personal  Systcm/2 
is  a  trademark  and  IBM  a  registered  trademark 
of  International  Business  Machines  Corp. 


Plus  Development  Corp.  is  a  subsidiar)'  of 
Quantum  Corp 
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GTCO  's  Digi-Pad  Type  5 A  Model  IIIIA  uses  electromagnetic  fields  to  locale  the  position  of  the 
stylus  or  cursor.  Because  of  the  electromagnetic  design,  thick  originals  pose  no  problems. 


other  graphics  software  have  surpassed 
them. 

CAD  PROS  Most  of  the  CAD  users  I've 
talked  to  prefer  graphics  tablets  over  mice, 
probably  in  part  because  graphics  tablets 
give  them  a  reassuring  sense  of  traditional 
working  techniques  while  affording  reli- 
able, accurate  input. 

Casual  users  of  CAD  software  may  not 
be  able  to  justify  the  cost  of  a  graphics  tab- 
let, but  if  you  make  your  living  drawing, 
you  can  scarcely  afford  not  to  own  one. 
— ^Tom  Stanton 

GTCO  CORP. 

Digi-Pad  Tvpe  5A  Model 
IIIIA 

The  Digi-Pad  Type  5 A  Model  IIIIA, 
from  GTCO  Corp. ,  is  a  compact  and  pow- 
erful digitizing  machine  that  sells  for  $995 
for  the  stylus  model  and  $  1 ,265  for  the  1 6- 
button  cursor  model.  While  setting  it  up  re- 
quires a  bit  of  work,  you  can  cut  loose  once 
it's  installed. 

The  Digi-Pad  Type  5 A  Model  IIIIA 
relies  on  electromagnetic  fields  to  locate 
the  position  of  the  stylus  or  the  cursor.  Its 
1 1-  by  1 1 -inch  workspace  is  set  inside  a 
slightly  larger  square  of  white  plastic, 
which  is  mounted  in  a  beige  housing.  The 
entire  surface  is  raised  at  a  gentle  angle, 
similar  to  that  of  a  PC  keyboard,  for  com- 
fortable use  on  a  level  surface. 

The  pad  itself  has  no  raised  edges,  so 
working  with  designs  on  paper  larger  than 
its  surface  is  only  minimally  inconvenient. 
And  its  electromagnetic  design  means  that 


thick  originals  do  not  pose  any  problems 
for  the  user. 

SETUP  Hooking  up  the  Digi-Pad  is 
straightforward,  since  there  are  relatively 
few  connections.  A  separate  power  supply 
plugs  in  between  the  wall  and  the  pad,  and 
the  pointer  device  attaches  to  a  standard 
1 5-pin  D-connector  in  the  pad. 

To  connect  to  the  PC,  the  Digi-Pad  also 
has  two  25-pin  serial  ports,  one  configured 
as  a  DTE  device,  and  the  other  as  a  DCE 
device.  Basically,  the  difference  between 
the  two  is  that  one  expects  a  cable  with  the 
pins  connected  straight  through  (as  to  a 
modem),  and  the  other  wants  certain  con- 
nections crossed  (as  in  a  null-modem  cable 
used  to  connect  to  another  computer). 
What's  important  is  that  you  will  probably 
be  able  to  get  the  unit  to  work  with  a  serial 
cable  that  you  already  have  on  hand. 

The  Digi-Pad  manual  shows  how  you 
can  use  these  ports  for  complex  installa- 
tions, since  the  unit  can  pass  information 
from  one  port  to  the  other.  You  could  hook 
the  pad  to  a  computer  and  a  terminal  to  the 
pad,  and  then  use  the  terminal  to  send 


commands  to  both  the  pad  and  the  comput- 
er while  displaying  information  sent  by  the 
computer. 

You  use  three  banks  of  DIP  switches, 
eight  per  bank,  to  set  up  the  pad  for  your 
application.  The  documentation  lists  the 
switch  settings  you'll  need  to  set  for  Auto- 
CAD, but  you're  on  your  own  for  other 
programs,  since  the  manual  contains  most- 
ly technical  details  and  little  in  the  way  of 
helpful  applications  notes.  Given  the  Digi- 
Pad's  extraordinary  flexibility,  the  task 
can  be  daunting. 

Besides  the  myriad  settings  for  the  seri- 
al connections,  you  can  also  select  differ- 
ent operating  modes,  measurement  scales, 
and  formats  for  the  coordinate  data. 

The  pad  has  an  audible  alarm  system 
that  emits  a  series  of  different  tones  in  dif- 
ferent patterns  to  tell  you  the  status  of  the 
pad.  For  example,  the  pad  gives  four  short, 
high  beeps  during  power  on  to  indicate  that 
it  has  passed  the  self-test.  A  single,  steady 
tone  sounds  when  the  4X)inting  device  is 
outside  the  active  area. 

The  Digi-Pad  emits  15  signals  in  all, 
but  you  can  silence  half  of  them  just  by  set- 


ffM  F  A  C  T    F  1  1  F, 

Digi-Pad  Type  5A  Model  UllA 

GTCO  Corp. 
7125RiverwoodDr. 
Columbia,  MD  21046 
(301)381-6688 

List  Price:  S99S  (with  stylus);  $1 .265  (with 
1 6-button  cursor);  S 1  SO  for  power  supply. 
Requires:  Serial  port. 

In  Short:  A  digitizing  pad  with  flexible  inter- 
facing options  and  a  smooth,  electromagnetic 
locating  design. 
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C. 


Enlarged 
Shift  kev» 


Switch- 
selectabte 
compatibility 
with  IBM.  PC. 
XT.  AT  and  ail 
compatibles. 
IBM's  new  En- 
hanced Key- 
board nins 
only  on  their 
new  XT s,  AT s 
and  ignores 
their  installed 
base  which 
probably  in- 
cludes you.  — 


IS*  n:tn«HS 


llwo  Ctrf  and 
A/t  keys  for 
•mtjidextrous 


Borland's  Turbo  Lightning  FREE 


Positive-tactile, 
firm-feel 
Iteys. 


12ft/nc(ton 
keys  for 
increased 
automatic 
operation. 


Extra-wide,  easy-lo-  Dedicated 

find  Return  key.  Furtctlon  Con- 

IBM  changed  sizes  trol  keys. 

again  by  shrinking  their 
Return  key. 


Caps,  Nuw  and 

Scroll  Lock 
indicator  lights. 
IBM  has  no  lights 
on  their  XT. 


Separate 
dedicated 
Numeric  Pad 
with  enlarged 
Enter  key.  four 
Arithmetic 
Furtction  keys. 


Separate 
Cursor  and 
Screen  Control 
keys. 


Switch  allows  you 
to  swap  position  of 
Ctrf  and  Caps  lock. 
IBM  mmed  Ctrl  to 
bottom  row,  you  hei/e 
no  choKe! 


Here  it  is  .  .  .DATADESICS 
0-707  ENHANCED  KEYBOARD 

for  the  10  million  PC  users  IBM  just  ignorefl! 


IBM  just  announced  their  new 
redesigned  "standard"  keyboard  for  per- 
sonal computers.  There's  only  one  problem: 
it  won't  work  on  your  IBM  computer  if  it 
was  purchased  prior  to  June  1986  or  on  any 
PC  compatible  purchased  at  any  time! 

Not  to  worry.  Our  new  Turbo-101  Enhanced 
Keyboard  gives  you  the  layout  and  en- 
hancements of  the  IBM  with  some  logical 
improvements  (see  above  photo).  And  it 
works  on  your  existing  PC,  XT,  AT,  PCjr, 
AT&T,  Epson  and  virtually  all  compatibles! 

Get  Borland's  Turbo  Lightning 
For  FREE! 
To  really  turbocharge 
your  productivity,  we  are 
including,  free-of-charge, 
Borland's  red-hot  Turbo 
Lightning  software  with 
each  keyboard.  Now, 
when  using  SIdeKick,  WordPerfect,  Micro- 
soft Word,  1-2-3  or  most  popular  programs, 
our  Turbo-101  Keyboard  will  check  your 
spelling  as  you  type,  gives  you  instant 
access  to  Random  House's  80,000-word 
Concise  Dictionary  and  60,000-word 
Thesaurus  and  much,  much  more! 

"Lightning's  good  enough  to  mahe 
programmers  and  users  cheer,  executives 
of  other  software  companies  weep,"  says 
Jim  .Seymour  of  PC  Week.  Sold  separately, 
■HirtM)  Llglitiilng  retails  for  t99.9$I 


datadesk 


INTERNATIONAL 

7650  Haskell  Avenue 
Van  Nuys,  California  91406  (818)  780-1673 

Turbo-101  It  a  lrad«mark  ot  DalaD«Bk  Irtlarnational  Turbo  Liglilning  la  a 
Iradamarh  ol  Bwlana  Inlernalional  IBM  and  IBM  AT  ara  ragiatarad  Irad*- 
marlia  of  Imarnalional  Buainest  MachmM.  Inc 

DEALERS  CIRCLE  HO  ON  READER  SERVICE  CARD 
ENDUSERSCIRCLE  WON  READER  SERVICE  CARD 


The  Turbo-101  is  the  best  data  entry  tool 
since  the  pencil! 

For  users  of  spreadsheets  like  1-2-3,  the 
Turbo-101 's  separate  cursor  controls  and 
numeric  keypad  makes  entering  numeric 
data  into  cells  and  moving  from  cell  to  cell 
as  natural  as  moving  your  fingers.  And  for 
word-processing,  the  'Selectric"  typewriter 
layout  makes  the  Turbo-101  as  easy  to 
use  as  a  pencil;  and  with  the  extra  large 
Enter,  Shift  &  Control  Keys,  you'll  make  so 
few  mistakes,  you  won't  even  need  an 
eraser! 

SPECIAL  OFFER! 

ONLY  $749.95 *         FOR  BOTH 

KEYBOARD  &  SOFTWARE 
Includes  30-day  money  back 
guarantee  and  2  year  full  warranty, 
lb  prove  that  we  don't  Ignore  you 
or  your  pocketbook,  you  get  our 
1Virt>o-101  Enhanced  Keyboard  and 
BorlarKl's  lUrbo  Lightning  for  an 
astounding  $149.95.*  No,  you  didn't 
read  it  wrong.  During  this  amazing 
Introductory  Offer  you  get  both 
keyboard  and  software  for  less 
than  most  software  programs 
by  themselves!  Now,  if  you're 
still  feeling  ignored,  you  can 
always  do  what  you-know-who 
wants  you  to  do. .  snd  buy 
a  new  computer  to  get  their 
keyboard! 


credit  card  orders  call 

(800)  826  5398 

tn  CA  call 
(800)  592-9602 


Up  to  now.  DataDesk  International  may  be  one  of 
the  best  kept  secrets,  but  here's  what's  being  said 
about  our  first  end-user  Keyboard/Borland 
software  bundle: 


"Wbo  Can  Pass  Up  a  Dealf 
Department.  Talk  about  an 
afigressive  prodmctt" 
John  C.  Dt'orak, 
in/oWoria  Mar  86 

"It  solves  alt  of  the  probtemn 
exbtbtted  by  tbetr  regular 
PC/XT  keyboard. ..  It  s  a 
great  bargain!" 
PC  Productivity  Digest 
May  86 

"DataDesk  Intl.  bas  designed 
a  sturdy  and  handsome  key- 
board that  bas  tactile  re- 
sponse... Is  tbe  hardware 
bargain  of  tbe  year"  »ays 
Charles  Humble.  Ortgonian 
Jan  86 


"It's  a  good  keyboard.  Good 
feet:  the  keys  have  tactile 
feedback.  Mo  mush  at  all. 
This  Is  about  as  good  a  key- 
board deal  as  you  're  likely 
to  find. . .  I  have  absolutely  no 
hesitation  In  recommend- 
ing the  Model  PC8700." 
Jerry  Poumell^ 
Byte  Magazine  Sept.  86 

"This  keyboard  Is  neat  to 
type  on  and  feels  solid.  It 
bas  tactile  feedback  keys... I 
can  type  much  faster  on  It." 
Tkst  Dritfe  Scorecard: 
DataDesk  lO  Key  tyonlcs-9 
Teleconnect  Magazine 
May  86 


Also  for  MAC, 
PCjr,  and  AT&T 


1 


'PrKie  dots  not  include  adaptor 
cabiM  rtquirtd  by  certain  compai. 
iUm  •  A  Limited  ofler— price  subieci 
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Jl 

H  Tablets:  Summary  of  Features 

(Products  listed  in  ascending  price  order) 

fir'  ■■■■^-v:3 

KoalaPad-i- 
Toueh  Tkblet 

VmaWrltar 

SHmmaSketcli 

1901 

IS/ONE 
Sariet  Tablet 

DIgl-Pad 
lypeSA 
Model  1111A 

GP-7  Grafbar 
Mark  II  Sonic 

niailinr 

Pencept  Penpad 
Model  32t 

LMpriM 

$163 

$299 

• 

S599 

$695  (with  corded  pen  $995  («nth  stylus) 
or  corded  puck)         $1,265  (with 
$995  (with  cordless     16-button  cursor) 
pen  or  cordless  puck) 

91,  jio  twim  siyius) 
$1,365  (with 
1-t>utton  cursor) 
$1,485  (with 
4-button  cursor) 

$1,495 

Ovwall  ttaa  o(  tabM  (kidiM) 

6x8 

12x  13V4 

16x16 

16x15 

15^4  X  IS^H 

No  pad 

15x15 

Sin  of  wofliapaM  (InchM) 

4V6  X  4'/S 

8'/4x11 

19  V  10 

be  X 

12x12 

11  x11 

11  x11 

™     *  *       "  * ' 

mnpMIM  flVMNOM 

O 

O 

o 

O 

o 

• 

PioymmiMbto 

O 

O 

o 

V 

• 

• 

Pointing  davlcM: 
Pwi 

O 

O 

o 

0 

o 

• 

StykM 

• 

0 

• 

• 

• 

O 

Curaor 

o 

o 

• 

• 

• 

Optional 

OtlMr 

Mechanical  arm 

o 

O 

0 

0 

O 

SothnralncluiM 

PC  Illustrator 

\^saWrilar 

Drawing 

System 

None 

IS/%mplate  Software 
(driver  for  Microsolt 
Windows), 
IS/PenSmith  (Micro- 
sofl  Mouse  driver) 

None 

None 

Mouse  driver  and 
eittier  Pantorm, 
Pencad,  Pen- 
draw,  or  Soft- 
ware Toolkit 

St 

Port  uMd  for  Input 

Game 

Game 

Serial 

Serial 

Serial 

Serial 

Requires  mvn 
interface  card 

Applications  Supported 

KoaKPad-t- 
Touck  Tablet 

VertaWriter 

SummaSketch 
1201 

IS/ONE 
Serlei  Tablet 

DIgl-Pad 
TVpeSA 
Model  1111A 

GP-7  Grafbar 
Mark  II  Sonic 
Digitizer 

Pencept 
Penpad 
Model  320 

McroMftWIndowa 

AutoCAD 

VmaCAO 

O 

o 

o 
• 
• 

• 
• 
• 

PC  Palntbruih 
FfMlanc*  Plus 
Dr.  Halo 

o 

o 

o 

o 

o 

o 

0 

o 

o 

• 
• 
• 

PagaMakar 

VMura  PublWiar 

o 
o 

o 

0 

o 
o 

o 
o 

i 

[t^^lndlcala*  EdHor^  Choloa 

•— \te  O— No 

'PC  Illustrator  software  has  drivers  lor  Mcrosoft-compatilila  mice,  the  Summagraphics  Bit  Pad  One,  and  Hgtit  pens. 

ting  a  switch.  The  remaining  half  notify 
you  when  something  serious  is  wrong. 
You  might  find  it  somewhat  difficult  to 
hear  the  warning  tones,  though,  if  your  of- 
fice has  a  moderate  amount  of  background 
noise,  from,  say,  cooling  fans  and  idling 
printers. 

USING  STYLUS  AND  CURSOR  Both 
the  stylus  and  the  16-button  cursor  model 
of  the  Digi-Pad  worked  well  when  I  used 
them  with  AutoCAD.  The  only  two  prob- 
lems that  I  found  when  using  the  stylus 
were  that  the  Digi-Pad's  "out-of-range" 
alarm  sounded  when  I  laid  the  stylus  on  its 
side  on  the  pad  surface,  and  that  the  stylus 
tended  to  roll  off  the  pad  if  its  cable  wasn't 


■  The  Digi-Pad 
has  an  audible  alarm 
system  that  emits 
a  series  of  different 
tones  in  different 
patterns  to  tell  you 
the  status  of  the  pad. 


looped  across  the  back  comer  of  the  pad. 

The  cursor  model  was  much  easier  to 
use,  since  its  16  buttons  speed  the  selection 
of  commands.  The  "0"  button  acts  as  the 
"pick"  button,  and  the  next  nine  are 
mapped  according  to  the  standard  Auto- 
CAD menu  items  (which  are  listed  in  the 
documentation  and  include  handy  options 
such  as  Cancel  and  Snap,  which  toggles  on 
and  off). 

The  GTCO  Digi-Pad  Type  5A  Model 
1 1 1 1 A  depends  heavily  on  your  applica- 
tions software  for  driver  support.  But  if 
your  software  includes  driver  support 
along  with  the  necessary  configuration  in- 
formation, you'll  have  an  easy  time  using 
the  versatile  Digi-Pad. — ^Alfred  Poor 
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Find  hard  disk  files  fast! 


Choose  up  to  3  key 
words 


Search  on  partial  kevs  \ 
(HIGforHiggins) 


File  description  in 
English 


Polaris  Zoo  Keeper 


KeyliHlG 


'er»ion  1.0  Copyright  1987 

—    Zoo  Keeper  File  Search   

Key2:08/08/41  K«y3JJ- 


All  Rights  Resenred 


->Dnin  design  document  Higgins  project  HIGGNS.TXT 

Proposed  Expenses  Higgins  project  HIGEXP  WKl 

Advertising  Eipenscs  Higgins  project  AOEXPHG.WKl 

Press  release  Higgins  project  PRESS6  PRS 

Final  specification  document  FSPEC  TXT 

Advertising  copv  for  Higgins  HELDI  WS 

Dmrt  Hnancial  analysis  PLAN  1  WKl 

Final  financial  analysis  No.  A  PLAN4.WK1 

Environment  review  report  EIB9SS.DOC  . 


C\WS4 

C:\LOTUS 

C:\LOTUS 

C:\WS4 

C:\MW 

C:\WP 

C;\LOTUS 

C:\LOTUS 

C:\MW  


You  choose  key  word 
formal,  no  restrictive 
structure 


Disk  address  and  path 


File  name 


Fl=!  Insert  Path  •File     F2  -  Insert  File    F-f-Erase    FB-FUelnfo     F 10  =  Search  Screen 


Polaris  Zoo  Keeper  is  a  ram-resident 
program  that  tames  your  hard  disk 
directory.  Civilizes  the  listings  jungle. 
And  makes  sure  you  find  files  fast, 
easily  —  in  any  drive,  any  directory. 

Not  A  Sorter.  Not  A  Shell. 

Zoo  Keeper  doesn't  simply  do  DOS 
shell  commands  or  sort  directories. 
Instead,  it'sapowerful^/^^w^.  It 
automatically  pops-up  to  ask  you  to 
tag  each  new  file  with  up  to  3  key 
words  —  Plus  a  40-character  com- 
ment. Tags  take  just  seconds  to  create. 
And  once  created  they  save  you  untold 
time  playing  hide  and  seek  in  regular 
and  expanded  DOS  directories. 


Touch  A  Key.  Find  A  File. 

To  find  a  file  just  pop  up  the  search 
screen,  enter  parts  of  one  or  more  key 
words  —  in  any  order  regardless  of 
how  they  were  entered  —  and  Zoo 
Keeper  will  list  the  name  and 
description  of  every  file  that  fits  your 
parameters.  You  can  use  it  anvwhere 
from  the  DOS  prompt  to  the  middle 
of  a  document  or  spreadsheet. 

Load  'em  Up. 
Clean  'em  Out. 

When  \ou've  popped-up  \our  selected 
file  naine  list,  just  put  the  cursor  on 
the  one  you  want  to  load,  touch 
(enter),  and  you're  in  business.  And 
you  can  also  use  Zoo  Keeper  to  check 
file  contents  for  removing  outdated 
listings.  Simply  check  the  displayed 
descriptions,  point  to  the  ones  you 
want  to  cull  out  of  the  herd  (Zoo 
Keeper  will  compile  them  in  a  separ- 
ate list  for  confirmation)  and  zap 
them  with  a  single  command.  Quick. 
Easy  Efficient. 


Save  Time,  Money, 
Aggravation. 

Zoo  Keeper  is  designed  to  help  you 
spend  your  time  tismg  your  computer 
instead  of  wasting  it  wandering 
through  the  trackless  jungles  of  your 
directories.  And  it'll  make  sure  you 
never  lose  a  hard  disk  listing  again! 
All  for  just  $75*. 

Order  Direct  Today 
800/338-5943 

(In  OA  800/231-3531) 
for  IBM  PC.  XT,  AT  &  100%  compat- 
ibles. *Add  $6  shipping  &  handling, 
6%  tax  in  CA.  30-day  money-back 
guarantee. 
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PCXARIS 

SOFTWARE 

613  West  Valley  Parkway.  Suite  323 
Escondido,  California  92025 
619/743-7800 
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The  6-  by  8-inch  KoalaPad  +  Touch  Tablet  fits  easily  in  your  hand.  The  pad.  which  provides  a  4'/:- 
inch-square  drawing  area,  can  accept  input  from  a  .?a7h.v  or  your  tlnt>ertip. 


KOALA  TECHNOLOGIES  INC. 

KoalaPad  +  I  ouch 
iahlef 

At  first  glance  the  KoalaPad  +  Touch  Tab- 
let, sold  by  Koala  Technologies  for  $163, 
seems  to  be  the  ideal  interface  between 
drawing  programs  and  less-than-dexterous 
hands:  it's  compact,  requires  no  special  in- 
terface card,  and  can  accept  input  from  a 
stylus  or  a  fingertip. 

The  KoalaPad -I-  Touch  Tablet  package 
includes  a  pad,  a  stylus,  PC  Illustrator 
software,  and  documentation.  Installing 
the  hardware  is  quite  simple.  Rather  than 
having  to  install  an  interface  card,  you  just 
plug  the  pad  into  the  game  port. 

The  6-  by  8-inch  pad,  which  fits  nicely 
in  your  hand,  has  a  4'/2-inch-square  draw- 
ing area.  Its  small  size,  however,  does  not 
limit  drawing  accuracy.  Holding  the  pad  in 
one  hand  while  drawing  with  your  other  is 
quite  comfortable.  You  can  use  the  stylus 
that  comes  with  the  KoalaPad  -I-  or  you  can 
use  your  finger  to  draw,  but  almost  any 
pointed  object  that  isn't  too  sharp  (like  a 
ballpoint  pen)  will  do. 

The  pad  has  two  buttons  at  the  top  that 
are  mapped  for  your  application.  With 
some  paint  programs,  these  buttons  corre- 
sponded to  mouse  buttons,  but  I  was  un- 
able to  make  much  use  of  them.  The  only 
time  the  buttons  worked  correctly  was  with 
the  KoalaPad -I-  's  PC  Illustrator  software. 

SOFTWARE  The  KoalaPad  +  PC  Illus- 
trator software  combines  paint-type 
graphics,  text,  and  business  graphics  un- 
der a  single  menu  system.  You  can  use  ei- 


ther the  keyboard  or  the  KoalaPad -I-  to  se- 
lect menu  items,  such  as  graphics 
primitives  (line,  circle,  arc,  rectangle,  and 
so  forth),  and  freehand  drawing  options, 
plus  a  chart  program  and  a  slide  show.  PC 
Illustrator  also  has  a  screen  capture  pro- 
gram that  lets  you  import  other  screens  into 
the  software. 

Configured  for  the  KoalaPad  + ,  PC  Il- 
lustrator supports  a  variety  of  dot  matrix 
printers  and  ink  jet  printers,  including  sev- 
eral color  ink  jets,  as  well  as  a  variety  of  in- 
put devices  such  as  Microsoft-compatible 
mice,  the  Summagraphics  Bit  Pad  One, 
and  light  pens. 

The  software  supports  the  standard 
CGA  mode  (four  colors,  320  by  200  pix- 
els). You  can  change  palettes  using  a 
pointer  or  the  function  keys,  for  a  total  of 
1 2  possible  colors.  PC  Illustrator  does  not 
support  the  EGA  mode. 

The  software  package,  which  reminded 
me  of  using  primitive  graphics  programs, 
made  me  really  appreciate  modem,  easy- 
to-use  graphics  packages  like  Harvard 
Presentation  Graphics  and  Freelance 
Plus.  To  change  from  one  drawing  mode 
to  another,  for  example,  you  must  switch 


back  and  forth  between  the  drawing  screen 
and  the  menu  screen.  Although  you  do  get 
a  full  screen  with  which  to  edit,  this  inter- 
face is  cumbersome  even  when  you  use  the 
KoalaPad 

Further,  the  KoalaPad -I-  is  not  well 
adapted  to  the  drawing  screen.  To  draw  a 
freehand  line,  for  instance,  you  must  hold 
down  a  key  or  a  button  on  the  touch  tablet. 
Using  a  mouse  is  far  easier  than  using  the 
KoalaPad -(-. 

The  package  also  lacks  any  facility  for 
importing  data;  you  must  enter  it  by  hand. 
And  the  software  uses  a  proprietary  file 
structure,  which  renders  the  graphics  virtu- 
ally useless  with  other  graphics  or  desktop 
publishing  applications. 

OTHER  APPLICATIONS  Not  only  is 
the  KoalaPad-l-  difficult  to  use  with  Ko- 
ala's own  software,  but  it  has  no  easy  inter- 
faces to  my  favorite  paint  programs.  In 
theory,  any  software  that  can  use  joystick 
input  should  support  the  KoalaPad  + .  But, 
in  practice,  this  was  impossible. 

For  instance,  PC  Paintbrush,  which  ac- 
cepts joystick  input,  was  unable  to  use 
KoalaPad  +  input.  When  I  tried  using  PC 
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KoalaPad  +  Touch  Tablet 

Koala  Technologies  Inc. 
269  Mouni  Hemion  Rd.  . 
Scott.s  Valley.  CA  95066^29 
(408)438-0946 

List  Price:  $163  (including  PC  Illustrator). 
Requires:  Game  port. 
In  Short:  The  KoalaPad  +  Touch  Tablet  is  a 
compact  digitizer  that  works  well  with  its 
own  customized  softwan:  and  with  almost 
nothing  else. 
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Paintbrush  with  the  KoalaPad+.  the 
pointer  jumped  wildly  over  the  screen, 
froze,  then  disappeared  altogether.  Experi- 
mentation and  calls  to  the  vendor  produced 
no  improvement.  And  the  KoalaPad  + 
doesn't  even  come  with  the  Koala  Tech- 
nologies Programmer's  Guide  to  help  you 
write  your  own  drivers. 

In  addition,  the  KoalaPad+  documen- 
tation is  almo.st  nonexistent.  To  find  out 
how  to  u.se  the  driver  software.  I  had  to 
study  the  manual  for  PC  Illustrator.  And 
while  the  manual  emphasizes  how  to  in- 
stall a  mouse  or  digitizers  for  use  with  PC 
Illustrator,  it  fails  to  mention  how  to  use 
the  KoalaPad  +  with  other  paint  programs 
or  CAD  packages. 

With  a  better  interface,  clear  documen- 
tation, and  driver  supptirt  for  other,  more- 
sophisticated  CAD  and  graphics  packages, 
using  the  KoalaPad  +  Touch  Tablet  would 
be  both  fun  and  effective — as  well  as  easy 
on  the  budget.  It's  the  ideal  size  for  some- 
one who  dcxisn't  really  need  a  full-size  dig- 
itizer but  who  wants  a  small,  easy-to-han- 
dle  pad  for  .sketching  and  designing.  But 
Koala's  poor  support,  scant  documenta- 
tion, and  PC  Illustrator  software  make  me 
wonder  why  they  even  bother  marketing 
the  hardware. — Tom  Stanton 

KURTACORP. 

IS  ()M  Scries  1  iihlef 

Early  in  1986,  KurtaCoip.  introduced  the 
IS/PenMouse.  a  small  6-  by  9-inch  tablet 
that  uses  a  wireless  stylus.  While  the 
IS/PenMouse  was  itself  an  outstanding 
product,  the  latest  IS/ONE  Series  Tablet 
from  Kurta  takes  the  IS/PenMouse's  supe- 
rior engineering  another  step  further. 

At  first  glance,  this  prtxluct  line  resem- 
bles any  standard  line  of  digitizing  tablets. 
But  the  $895  IS/ONE  Series  Tablet  is  far 
more.  It  performs  more  like  the  control 
console  for  your  computer  application  than 
a  point-and-select  interface.  The  tablet 
provides  a  12-inch-squarc  working  area 
and  is  packaged  with  the  connecting  ca- 
bles, an  in-depth  manual,  driver  software 
(for  use  with  Microsoft  Windows),  and 
your  choice  of  pointing  device. 

FOUR  POIlNnriNG  DEVICES  The  four 
pointing  devices  available  are  a  stylus,  a 
wireless  pen.  a  four-button  cursor,  and 


f^urui  .\  ISONl:  Scrws  l'ol>U  i  <i<  t  <  />/a  iiii>ui 
from  (I  \lylii.\.  \\  in'lcs.\  pen,  four  htillon 
cursor,  or  w  in-less  fnur-hiiltoiu  ursor .  The 
lablfl's  .sulfat  e  isfullx  f)roi;nimmtil>lc.  h'or 
instance,  you  can  prof;ram  llw  ten  soft- 
switches  at  tlie  top  of  the  lal>let  for  a 
/Hirticutar  application  or  u.\e  them  as  the 
keylxHtrd's  ten  function  keys. 
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IS/ONE  Series  Tablet 

Kurta  Corp. 
46IOSouth3.Mh  Si. 
Phoenix.  AZ  85040 
(ft02)  276-5533 

List  Price:  $895  (with  corded  pen  or  corded 
puck):  $995  ( wilh  cordless  pen  w  cordless 
puck):  IS/PenMousc.  $295. 
Requires:  Serial  pott. 

In  Short:  The  most  full-featured  tablet  on  the 
market,  it's  compatible  with  most  software 
applications  and  is  fully  programmable.  Its 
out.standing  feature  is  the  AutoCAD  and 
PujffMaikfr  configuration,  complete  with 
templates  for  the  tablet  surface. 
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even  a  wireless  four-button  cursor. 

The  conventional  stylus  is  wired  to  the 
tablet.  Although  it  is  basic  in  appearance, 
this  stylus  has  a  wide  range  of  possibilities. 
When  used  in  combination  with  a  series  of 
four  stylus-select  buttons  located  on  the 
upper  surface  of  the  tablet,  it  gives  you  a 
variety  of  options. 

The  stylus-select  buttons  allow  you  to 
configure  the  stylus  for  optimal  operation. 
For  instance,  one  select  button  will  allow 
you  to  use  the  soft  click  in  the  tip  of  the 
pen,  which  you  may  want  if  you  are  going 
to  draw  with  the  pen.  Another  button  al- 
lows a  full  click,  perfect  for  pointing  and 
selecting  from  a  menu  area. 

The  wireless  pen  uses  radio  waves  to 
communicate  with  the  tablet.  A  small  bat- 
tery in  the  barrel  of  the  pen  powers  a  tiny 
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U.S.-286/1  OMHz  Base  System  $73< 

With  1  2MB  Floppy  Drive  and  Floppy/Hard  Drive  Controller  $1029 


EOA  Combo  $579 

Compliment  our  US-286/ 1 0  with  a  big 
screen  14"  high  resolution,  nonglare 
color  display  that  boasts  EGA  and 
color  compxatibility  Crisp  text  and 
vivid  color  spring  to  lite  when  used 
with  our  enhanced  graphics  adapter 
video  card  which  features  easily 
accessible  mode  switching  and 
256KB  display  RAM 

Monographlcs  Combo  $199 

A  high  resolution  monochrome 
graphics  (720  X  348  pixels)  adapter 
card  with  printer  port  teamed  with  a 
nonglare.  12"  flat  screen  mono 
chrome  monitor  gives  you  precise 
viewing  with  less  distortion  The  moni- 
tor also  comes  with  the  newest  tilt  and 
swivel  base  allowing  you  full  range  of 
motion  for  your  comfort 


Other  Available  Items: 

•  60tVlB  Tape  Backup  For  The  US-286  S759 

•  2400  Boud  Infernal  Modem  S239 

•  1200  Baud  Internal  Modem  399 

•  AT  Floppy  Drive  SI 09 

•  I/O  Expansion  Cord  $79 


AT  Hard  Drives 

•  20MB— Seagate  65ms  Seek  Time  S295 

•  30MB— Seagate  40ms  Seek  Time  $569 

•  40MB— Seagate  40ms  Seek  Time  S585 
Partitioning  softvyare  included , 

•  80MB-Seagate  28ms  Seek  Time  S945 
Partitioning  software  included 


a* 

7. 

United  Solutions 

11 07  Main  street 
Georgetown,  Texas  78626 


1-800-548-8789 

in  Texas  512-258-9941 

Tech  Support  512-258-3588 


1 -Year  Warranty 

30-clay  nnoney-back 
guarantee. 


Samsung  Monitor 

1 


Flat  screen  tilt  &  swivel 
base  MDA,  MGA,  EGA 
compatible 

$109 


Amdek  Monitor 


Amdek  31  OA:  MDA,  MGA, 
MEGA  compatible 

$159 


AT  MIniScribes 


The  Nationally  recognized  name  tor 
hard  drives— MInlScrlbe.  Both  with  28ms 
average  seek  time.  One  year  warranty, 
low  power  consumption. 


40MB-$595 


70MB-$895 


Princeton  Monitor 


HX12E  CGA  &  EGA 
compatible 

$539 


NEC  Monitor 


13"  display  CGA,  EGA,  & 
EEGA  compatible 

$599 


ScribeCards 


Hard  drive  on  a  cord.  Shock  mounted 
fast  access  time  fixed  disk  with 
surface  mount  technology. 


20MB-$459 


30MB-$499 


Epson  Printers 


Okldota  Printers 


LX-800 
FX-86E 
FX-286E 


$199 
$369 
$499 


EX-BOO 

EX-1000 

LQ-800 

LQ-1000 

LQ-2500 


$499 
$599 
$439 
$669 
$999 


192+  80  col 
dot  matrix  with 
graphics  ca- 
pability, 180 
cps.  $365 


193+  wide  carriage  version,  132 
column,  180  cps.  $549 


XT  MIniScribes 


Kits  Include  controller  card, 
mounting  hardware,  cables 
and  Instruction  manual. 
Both  with  85ms  access  time. 


20MB-$339 


30MB-$419 


HP  LaserJet  11 
and  Plotters 


1 


HP  LaserJet 

Series  11  printer  $1995 
HP  7440  Color 
Pro  Plotter  $999 
HP  7475  Plotter  $1395 


Memory 


Chips 

Co-Processor 


Monographlcs  Card 


64K(120ns)  $15  8087-3  $129 

64K(150ns)  $9  8087-2  $159 

256K(120ns)  $35  80287  $219 

256K (150ns)  $29  80287-8  $269 


Hercules  compatible  monochrome  graphics  with 
parallel  port.  MDA,  8i  MGA  compatible  text  80  X  25, 
graphics  720X348. 

$69 


Memory  Cards 


EMS  Card  w/OK,  expdinded 
memory  to  2MB.  $129 

AST  Advantage  W/128K, 
extended  memory  to  1 .5MB, 
serial* parallel  port.  $399 


EGA  Card 


640  X  350  Pixels,  256KB 
display  RAM.  MDA.  CGA, 
EGA  compatible. 

$179 


Color  Card 


640  X  200  w/parallel  port 
CGA  compatible.  $79 

Hercules  Color  Graphics 
card  w/parallel  port  640  X 
200.  $155 


MFC  Card 


PC  MFC  with  OK  expandable  to  384KB  RAM,  serial  port, 
parallel  port,  clock/calendar,  and  software.  $69 

AST  SixPakPlus  has  384KB  RAM,  serial  port,  memory 
expansion,  parallel  port,  clock/calendar,  software. 

$195 


Modems 


Hayes  Internal 
1200 baud  $349 
2400  baud  $529 

Hayes  External 
1200  baud  $389 
2400  baud  $599 


Everex  Internal 
1200 baud  $129 
2400 baud  $599 


Teac  Floppy 


V2  height  drive 
360KB,  the  most- 
asked-for  360KB 
floppy  drive  on 
the  market  to- 
day. 

$109 


Ordering  Information 

Free  one-year  worronty.  Free  30-day  money-bock  guarantee.  Free  UPS 
ground  shipping  in  the  continental  United  States.  Free  credit  card 
ordering— no  surcharge,  ond  Free  one  year  of  technical  phone 
suppx>rt 

Weoccept  MasterCard.  VISA,  money  orders,  certltied  checks,  personol 
checkslplease  allow  10  days  tor  processing).  COD's(S50  minimum 
orders),  compony  and  institutional  purchase  orders,  and  wire  transfers 

All  return  items  must  be  occompanied  by  o  return  auttiorization 
numtjer;  call  our  technical  support/customer  service  department. 
Prices  are  subject  to  change  Texas  residents  please  add  7'/!%  soles 
tax 
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■  One  of  the  many  extra- 
ordinary features  of  the 
IS/ONE  Series  Tablet 
is  that  you  can  configure 
it  to  operate  with  up  to 
five  different 
applications  programs. 


transmitter,  and  the  tablet  is  its  receiver. 

The  handy  wireless  pen  has  switches  in 
three  places:  one  in  the  barrel  and  two  on 
the  side  of  the  pen.  Both  of  the  side-mount- 
ed switches  have  a  unique  shape  to  help 
you  distinguish  between  them.  You  can 
operate  the  switches  by  themselves  or  in 
concert,  just  as  a  mouse  can  be  pro- 
grammed to  use  its  three  buttons  singly  or 
in  any  combination. 

The  latest  pointer  offered  by  Kurta  is 
the  four-button  cursor,  available  in  two 
versions:  wired  and  wireless.  Among  the 
many  unique  features  of  the  IS/ONE  Se- 
ries Tablet  is  the  way  the  cursor  is 
powered. 

As  with  the  wireless  pen,  the  wireless 
cursor  has  a  battery  on-board.  The  battery 
is  resident  but  not  on  when  the  cursor  is  not 
in  use.  The  power  is  turned  on  only  when 
your  fingers  hold  both  sides  of  the  cursor. 
Hence  you  use  the  power  only  when  you 
need  it.  The  principle  is  simple:  your  fin- 
gers are  the  final  ground  needed  to  com- 
plete the  electrical  circuit  that  draws  on  the 
batteries  for  power. 

PROGRAMMABILITY  The  tablet  and 
its  surface  are  fully  programmable.  You 
may,  for  instance,  define  areas  of  the  pad 
as  menu-select  areas,  just  as  the  manufac- 
turer has  done  with  the  Windows  and  Auto- 
CAD templates. 

The  templates  are  surface  menus,  basi- 
cally sheets  of  plastic  with  preprinted  com- 
mands. The  commands  are  grouped  and 
color-coded  to  simplify  their  use.  When 
using  one  of  these  templates  with  the  ap- 


propriate software  package,  you  may  se- 
lect from  a  menu  item  on  the  template  and 
activate  that  command. 

This  feature  is  extremely  useful  when 
using  software  that  has  many  menus.  Us- 
ing the  tablet  with  Windows,  for  instance, 
you  can  select  an  item  without  going  to  the 
pull-down  window.  The  primary  functions 
for  Windows  Write,  Windows  Draw,  Ex- 
ecutive, and  System  are  all  laid  out  neatly 
on  the  surface  menu. 

SETTING  UP  FOR  WINDOWS   To  set 

up  the  tablet  for  use  with  Windows,  you 
must  follow  a  short  and  simple  procedure 
that  replaces  the  mouse  drivers  in  your 
SETUP  file  with  the  Kurta  IS/ONE  driv- 
ers. But  I  found  that  having  no  mouse  driv- 
er available  was  a  bit  disappoint- 
ing— switching  back  and  forth  between  a 
mouse  and  the  tablet  would  be  nice. 

Once  you're  in  Windows,  things  could 
get  a  bit  confusing  if  you're  an  infrequent 
user.  The  tablet  includes  a  Kurta  program 
that  has  a  PageMaker  driver.  Calling  up 
the  program  from  inside  Windows,  you 
must  set  up  the  K_PMAKER.TOF  config- 
uration before  using  PageMaker. 

You  can  save  and  install  this  configura- 
tion automatically  when  booting  up  Win- 
dows, at  which  point  you  can  also  define 
and  coordinate  the  position  of  the  com- 
mand template.  Once  again,  the  process  is 
well  documented,  and  the  screen  display 
leads  you  through  the  process. 

You  define  the  work  area  separately 
from  the  command  template  area.  The 
screen  area  can  be  as  large  as  the  tablet  or 
as  small  as  you  like. 

The  details  of  programming  the  tablet 
to  fit  your  needs  may  be  a  bit  time-con- 
suming. But  the  added  flexibility  will 
make  it  worth  your  while. 

APPUCATIONS  SUPPORT   One  of  the 

many  extraordinary  features  of  the  tablet  is 
that  you  can  configure  it  to  operate  with  up 
to  five  different  applications  programs. 
This  proves  very  useful  in  a  computer  ap- 
plication like  mine  in  which  AutoCAD, 
Windows,  Dr.  Halo,  PageMaker,  and 
West  End  Film's  Artwork  are  all  loaded 
onto  the  same  computer.  Rather  than  re- 
booting and  reconfiguring  the  tablet,  you 
need  select  only  one  of  the  five  soft-select 
program  switches  that  run  across  the  top  of 


the  tablet.  You  can  preset  the  switches  to 
fit  your  application's  needs. 

Also  residing  at  the  top  of  the  tablet  is  a 
set  of  ten  function  soft-switches.  You  can 
custom  program  them  to  fit  the  needs  of 
your  application,  or  they  can  act  as  the 
keyboard's  ten  function  keys. 

The  Kurta  IS/ONE  Series  Tablet  is  an 
extremely  powerful  tablet  that  offers  so 
much  more  than  the  ability  to  point  and  se- 
lect. If  being  productive  is  the  issue,  the 
programmable  IS/ONE  Series  Tablet  can 
speed  you  along.  Its  $895  price  tag  may  be 
a  bit  more  than  that  of  some  other  tablets 
on  the  market,  but  it  is  still  a  great  value.  If 
you  are  an  AutoCAD  user,  this  is  one  prod- 
uct that  will  immediately  pay  for  itself  in 
the  time  you'll  save. — Gerard  Kunkel 

PENCEPT  INC. 

t  tiicepi  renpad 


The  Pencept  Penpad  Model  320  mimics 
the  traditional  drawing  tools — pencil  and 
paper — in  more  ways  than  one.  Excellent 
for  drawing,  the  Penpad  can  also  read 
hand-written  text. 

Well  designed  and  built,  the  $1,495 
Penpad  system  includes  an  interface  card, 
drawing  tablet,  and  pen  (a  cursor  is  option- 
al) and  comes  with  a  comucopia  of  useful 
software. 

It  offers  extensive  support  for  CAD  ap- 
plications including  software  drivers,  tem- 
plates that  fit  over  the  tablet  and  have  cus- 
tomized menu  commands  on  them,  and  a 
utility  that  defines  macros  and  maps  them 


FACT  FILE 


PeiKcpt  Penpad  Model  320 
Pencepl  Inc 
.19  Green  Si. 
Wallham.MA021.S4 
(6I7)89.V6.19() 

LLst  Price:  S 1 ,49.'i  ( includin!;  mouse  driver 
and  one  ol  the  lollowing  applications  pack- 
ages: Fenfonn.  Pencad,  Pendraw.  or  Soft- 
ware Toolkit). 

Requires:  One  full-length  slot. 
In  Short:  .\  versatile  input  device  that  can  be 
used  with  CAD,  paint-type  graphics,  or  lor 
text/data  entry . 
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The  Pencepl  Penpad  Model  320  uses  a  j^rid  of  sensors  to  determine  the  position  of  the  pen  and 
transmit  the  corresponding  x-y  coordinate  pairs  to  the  applications  softw  are. 


to  existing  commands  on  a  template. 

The  digitizer  comes  with  two  templates 
for  AutoCAD  and  one  each  for  Cadkey. 
Cadvcince.  Freelance,  and  VersaCAD. 
Two  additional  templates  are  for  use  with 
Penform — Pencept's  fonn  design  and  data 
entry  software,  in  addition,  the  Penpad  in- 
cludes a  memory-resident  driver  for  DOS 
and  a  Microsoft  Mouse-compatible  mouse 
driver. 

COMMAND  AND  DRAWING  AREAS 

in  one  sense,  the  Penpad  resembles  an  op- 
tical mouse,  which  digitizes  motion  across 
a  special  pad.  The  Penpad  tablet  contains  a 
grid  of  sensors  that  sense  the  position  of 
the  pen  and  transmit  the  corresponding  x-y 
coordinate  pairs  to  the  applications  soft- 
ware. Like  the  left  button  on  a  mou.se,  a 
button  near  the  tip  of  the  pen  acts  as  the  En- 
ter key. 

The  entire  tablet  is  not  reserved  for 
drawing.  Pencept  divides  the  pad  into 
command  areas  and  drawing  areas,  de- 
pending on  the  application.  You  can  attach 
the  included  templates  to  the  pad  to  show 
the  areas  designated  for  commands  or  for 
drawing.  For  example,  the  IBM  PC  com- 


mand template,  which  takes  up  a  quarter  of 
the  tablet,  contains  all  ten  function  keys; 
the  Shift,  Alt,  Cu-1.  and  Esc  keys;  the  ar- 
row keypad;  and  the  Tab,  Backspace, 
PrtSc,  and  Scroll  Lock  keys.  Pointing  to  a 
key  on  the  template  with  the  pen  is  the 
same  as  pressing  the  key. 

INSTALLATION  Hardware  installation 
is  pretty  su^ightforward.  The  Penpad  tab- 
let includes  a  ready-to-install  full-length 
interface  board  configured  for  interrupt  2. 
The  Model  A  board  allows  interrupt 
changes  (2,  3,  4,  and  7),  but  you  cannot 
change  the  hex  address,  which  is  fixed  at 
36C  through  36F.  The  Mtxlcl  B  board  al- 
lows you  to  change  the  interrupt  (from  2  to 
7)  and  hex  address  range  (either  36C  to 
36For33Cto33F). 

Once  you've  installed  the  interface 
board,  you  plug  the  pad  into  the  connector 
and  attach  the  pen  or  a  cursor. 

Software  installation  was  easy  once  I 
figured  out  which  disk  to  use.  Pencept  in- 
cludes its  own  installation  .BAT  file, 
which  overwrites  your  existing  AUTOEX- 
EC.BAT file  (to  Pencept's  credit,  it  at  least 
makes  a  backup  of  your  original  AU- 


TOEXEC so  that  you  can  recover  it  later). 

The  Penpad  is  quite  easy  to  use.  After 
running  the  Pencept  tutorial,  which  shows 
you  most  of  the  basics,  I  was  able  to  print 
DOS  commands  and  run  several  programs 
without  touching  the  keyboard.  Handling 
the  pen  was  much  easier  than  handling  a 
mouse,  and  I  soon  found  myself  using  the 
Penpad  even  for  the  simplest  cursor  com- 
mands in  my  word  pRKCsst)r  and  in  paint 
programs. 

The  pen  is  easier  to  use  than  a  mouse. 
The  templates  are  particularly  helpful.  Of 
the  two  templates  supplied  [or  AutoCAD. 
the  simpler  one  gives  an  experienced  user 
more  flexibility,  particularly  on  larger 
drawings.  The  templates  are  .so  useful  that 
I'd  like  to  sec  them  used  for  paint  pn)grams 
as  well  as  CAD  and  graphics  programs, 
particulariy  for  paint  programs  that  support 
scanners  (like  Halo  DPE  and  PC  Paint- 
brush Plus).  A  template  for  PageMaker  or 
Ventura  Pidjlisher  would  make  a  valuable 
added  feature. 

PENFORM  The  optional  Pettfonn  soft- 
ware package  lets  you  design  a  form  on  pa- 
per. You  can  define  fields,  field  length, 
data  type,  and  required  fields  on  the  form. 
You  then  load  it  into  the  computer. 

You  can  move  the  fields  on  the  screen  if 
you  are  dissatisfied  with  the  design.  The 
forms  use  landscape  orientation  ( 1 1  inches 
wide  by  8'/:  inches  tall),  which  imitates  the 
screen  area,  rather  than  the  usual  portrait 
orientation. 

Data  files  from  Penform  are  stored  as 
sequential  ASCII  data,  so  you  can  import 
the  information  into  database  managers  or 
spreadsheets.  The  forms  design  process 
was  easy  to  do  and  well  dcxrumented. 

The  Penpad's  ability  to  recognize  hand- 
printed characters  is  primarily  for  use  with 
the  Penform  software.  The  idea  is  that  you 
can  fill  in  forms  by  hand,  while  at  the  same 
time  entering  the  data  into  a  database. 

However,  to  use  this  feature,  you  must 
leam  to  print  characters  that  Pencept  rec- 
ognizes. For  example,  you  must  draw  the 
letter  "I"  as  one  downstroke,  followed  by 
a  top  and  bottom  stroke  because  a  single 
stroke  produces  the  number  "  I . "  To  write 
lowercase  letters,  you  must  use  small  up- 
percase letters — no  easy  feat  if  your  print- 
ing isn't  very  good  to  start  with,  and  cer- 
tainly more  bother  than  typing.  A  typist 
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An  unusiuil  dif-itizcr.  the  CP-  7  Graf  bar  Mark  II  Sonic  Digitizer  has  no  pad.  It  uses  sound  to  locate 
the  pointer  position,  so  you  can  use  the  dii;itizer  for  your  work. 


keying  at  only  20  words  per  minute  can  en- 
ter data  much  faster  than  you  can  print  it. 
Nor  does  the  Penform  software  offer  any 
additional  features  that  might  justify  enter- 
ing your  data  by  pen. 

Entering  text  into  the  Penpad  by  hand 
would  be  preferable  to  keying  it  in  only  in 
two  situations:  designing  custom  forms 
that  will  be  used  as  a  printed  copy,  and  as 
the  basis  for  a  databa.se  or  spreadsheet. 

EXCEPTIONAL  DRAWING  TOOL 

Overall  I  found  the  Penpad  to  be  an  excep- 
tional drawing  tool.  Yet  although  the  Pen- 
pad  offers  the  ability  to  enter  text,  it  is  not  a 
true  alternative  to  keyboard  text  entry. 
What  it  primarily  has  to  offer  is  ease  of 
use,  excellent  results,  and  extensive  soft- 
ware supptirt.  For  the  artist  or  designer 
who  is  l(X)king  for  a  more  natural  way  to 
work  on  a  PC,  the  Penpad  is  the  an- 
swer.— ^Tom  Stanton 

SCIENCE  ACCESSORIES  CORP. 

i'fV-1  (jial  l>a»  .uai  K  II 
Sonic  Digitizer 

At  $1,315  to  $1,485.  depending  on  op- 
tions, the  GP-7  Grafbar  Mark  II  Sonic 
Digitizer,  from  Science  Accessories 
Corp.,  is  an  unusual  digitizer:  it  has  no 
pad.  The  GP-7  Grafbar  Mark  II  u.ses  sound 
to  tlnd  the  pointer  positit)n  so  you  can  use 
the  digitizer  on  many  kinds  of  surfaces. 

Most  digitizing  pads  are  just  that:  pads. 
You  must  do  all  yi)ur  work  on  a  large  tlat 
panel.  If  the  pad  works  by  responding  to 
pressure,  then  the  thickness  of  your  work- 


sheet may  affect  the  resolution  of  the  input 
and  thus  the  quality  of  the  data.  You'll 
have  additional  problems  if  your  original  is 
larger  than  the  pad  surface. 

In  the  past,  some  manufacturers  have 
tried  lo  intrtxluce  digitizing  devices  with- 
out a  pad,  including  a  unit  that  had  two 
strings  attached  to  the  stylus;  by  measuring 
the  length  of  the  string  from  each  of  the 
two  spools,  the  unit  could  determine  where 
the  stylus  was  located.  The  concept  was  in- 
teresting, but  the  device  was  clumsy. 

The  padless  GP-7  Grafbar  Mark  II  uses 
the  twivpoint  concept,  minus  the  strings, 
for  its  no-pad  digitizing  pad  (Science  Ac- 
cessories Corp.  was  actually  using  this  de- 
sign before  the  string-based  design  ap- 
peared). The  device  consists  of  a  6V2-  by 
19-inch  box  that  is  only  2  inches  tall  and 
comes  with  either  a  cursor  or  a  stylus. 
Across  the  back,  the  digitizer  has  a  power 
switch,  a  standard  power  cord,  a  connector 
for  the  pointing  device,  and  a  .serial  port. 
You  can  reach  the  set  of  DIP  switches  in- 
side the  box  by  removing  the  top. 

MICROPHONES  The  magic  of  the  GP- 
7  Gratl)ar  Mark  II  is  performed  by  two 
black,  circular  devices  mounted  on  the 


front  panel  of  the  unit.  These  microphones 
can  register  sounds  far  higher  in  pitch  than 
human  hearing  can  recognize.  The  upper 
limit  of  most  people's  hearing  is  around  20 
MHz,  and  the  GP-7  Grafbar  Mark  II  relies 
on  sounds  in  the  65-  to  75-MHz  range 
emitted  by  the  stylus  or  the  cursor. 

The  digitizer  measures  the  time  it  takes 
for  the  sound  to  reach  the  microphones.  By 
performing  triangulation  based  on  the  data 
received  from  the  two  separate  micro- 
phones, the  unit  is  able  to  determine  the 
pointer's  position  on  the  table  surface  in 
front  of  it. 

As  a  result,  you  can  use  the  "pad"  on 
any  surface,  including  a  desk,  drafting  ta- 
ble, or  light  box.  It  has  a  working  area  of 
26  by  20  inches,  and  if  your  workspace 
happens  to  be  smaller  than  that,  you  can 
simply  "wave"  the  pointer  in  space  and 
then  press  the  trigger  (stylus  point  or  cursor 
button)  to  register  the  point  with  the  GP-7 
Grafbar  Mark  II. 

I  ran  the  GP-7  Grafbar  Mark  II  with  Au- 
toCAD, using  the  Grafbar  GP-8  driver  ac- 
cording to  Science  Accessories  phone  sup- 
port instructions.  It  worked  extremely 
well,  and  I  found  that  I  was  able  to  control 
the  cursor  and  select  commands  with  ease. 


UP 

^FACT  FILE 

GP-7  Graf  liar  Mark  II  Sonic  Digitizer 

Science  Aceesstiries  Corp. 
970  Kings  Highway  West 
Southpoft.CT  06490 
(20.1)255-1526 

List  Prke:  S 1 .3 1 5  (including  stylus):  $  1 .365 
(with  one-button  cursor);  SI  ,485  (with  four- 
button  curiior). 
Requires:  Serial  port. 
In  Short:  An  unusual  digitizer  that  has  no 
pad,  using  .sound  instead  to  locale  llie  pointer 
position  so  that  it  can  be  used  on  a  wide  range 
of  work  surfaces. 

CIRCLE  627 ON  HEADER  SEHVICE  CARD 
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This  y«ir  millions  of  PC  users  will    most  popular  desktop  publishing  pro- 
cut  and  p:iste  their  vva\  into  desktop  pub-    gnims.  We've  made  shortaits  for  ftigeMjiker. 


lishing.  And  the  sniiirt  ones  will  control 
it  all  witii  the  Key  Tronic 
Touch  Pad  keyboard  and 
Touch  l^ad  templates. 

The  Touch  Pad 
gives  you  the  conven- 
ience of  fimction  keN'S 
and  the  versatility  of  a 
mouse  without  ever 
leaving  the  key1)oard 


Ik'sktoj)  liuhlLJ)i)i\j,Jiiuill\ 
Ji/s  your  (ksk/<p. 


Ventura  Publisher.  Harviird  Professional 
l*iiblisher,  ClickArt  Personal  l\iblisher 
and  (M)eiT\]')e.  Imagine  wrapping  t\pe 
;u"()und  a  visual  like  weve  done  in  this 
^    ad  with  just  one  touch. 

All  without  any  mousing 
around. 

You  can  also  have  tem- 
plates that  speed  up  fretiuently  used 
llinctions  for  programs  like  Word, 


-J 


You  can  design  la\ouLs.  Create  mid  insert  WordPerfect  and  Lotus  1-2-3.  Or  easily 
graphics.  Rejiosition  and  resize  text.  And     create  your  own.  'ps-"l^ 


Tk'  I'ersatility  of  a  mouse  uith 
no  mousing  around 


one  easy  way  to  use  ! 
them.  I\it  your  finger  on 
the  Touch  ftid  keyboard  :uid  \'ou'll  see  why 
For  information  and  the  name  of 
\  our  neciresi  Key  Tronic  dealer,  call  us  at 
1-800-262-6006.  In  Viitshington  state  call 
(509)928-8000. 

key  tronic 

Ihc  K('.s/v»rs/;'c  hipul  ij»ti[\in\' 


everything  else  you  would  do  with  a 
mou.se. 

You'll  also  save  dozens  of  steps 
with  tile  templates  we've  created  for  the 


There  ;ire  5 
a  lot  of  desktop 


publishing  programs 
for  \  our  PC  But  onlv 


The  Key  Tfenic  Touch  Pad  KeyboaM. 
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The  GP-7  Grafbar  Mark  II  has  a  menu 
area  across  its  front.  If  you  click  the  fK)inter 
right  in  front  of  the  labeled  areas,  you  can 
set  the  work  area  origin,  toggle  between 
point  and  line  modes,  and  toggle  the 
stream  mode  (for  constant  registration  of 
points). 

You  use  the  stream  mode  with  Auto- 
CAD. I  was  pleased  to  find  that  the  stream 
mode  could  still  differentiate  between  a 
point  located  by  the  pointer's  position  and 
a  point  that  is  selected  by  clicking.  This 
made  it  easy  to  access  the  AutoCAD  menus 
and  use  the  various  commands:  I  almost 
never  had  to  reach  for  the  keyboard. 

MANUAL  The  manual  includes  a  simple 
BASIC  diagnostic  program.  Using  it,  I 
discovered  that  the  pointer  registers  posi- 
tions with  an  accuracy  of  up  to  Vkhi  inch. 
The  program  displays  the  ASCII  output 
that  the  GP-7  Grafbar  Mark  II  generates  to 
describe  its  position. 

The  unit  comes  with  no  special  drivers: 
hence  either  your  software  must  support 
the  device  or  you  will  have  to  write  your 
own.  If  writing  custom  software  drivers  is 
yourcup  of  tea.  Software  Accessories  goes 
a  long  way  to  help  you  out.  The  documen- 
tation is  very  technical,  detailing  all  the 
configuration  options  and  coordinate-data 
ASCII  formats:  it  even  offers  schematic  di- 
agrams. 

Included  in  the  documentation  but  not 
readily  accessible  is  some  basic  informa- 
tion about  how  to  set  up  and  use  the  GP-7 
Grafbar  Mark  II.  I'd  like  to  see  additions  to 
the  documentation  covering  such  topics  as 
how  to  set  up  the  GP-7  Gralbar  Mark  II 
w\l\\  AutoCAD. 

The  other  drawback  of  the  GP-7  Graf- 
bar Mark  II  is  that  the  stylus  uses  a  clearly 
audible  click,  created  by  a  small  spark  at 
its  tip.  when  generating  its  sonic  impulse. 
The  sound  is  not  particulary  loud,  but 
when  you  enter  the  stream  nnxle,  the  con- 
stant noise  quickly  becomes  annoying. 
According  to  Software  Accessories,  the 
cursor  uses  a  different  technique,  involv- 
ing a  piezoelectric  ceramic  to  generate  the 
signal,  which  cannot  be  heard.  Unless  you 
listen  to  a  Walkman  while  you  work.  I  rec- 
ommend the  cursor  over  the  stylus. 

Flexible,  precise,  and  elegant,  the  GP-7 
Grafbar  Mark  II  uses  a  clever  design  to 
build  a  digitizing  device  that  frees  you 


from  many  of  the  physical  constraints  im- 
posed by  traditional  pad-based  prod- 
ucts.— Alfred  Poor 

SUMMAGRAPHICS  CORP. 

SiinnnaSkt'tc'h  1201 

Installing  and  operating  a  digitizing  tablet 
should  be  a  simple  task.  You  should  be 
able  to  begin  pointing  and  selecting  right 
away.  With  the  SummaSketch  1201 ,  from 
Summagraphics  Corp.,  unlike  with  other 
tablets  on  the  market,  you  can. 

To  install  this  $599  system,  you  simply 
connect  the  tablet's  RS-232  cable  to  your 
computer's  asynchronous  adapter,  plug 
the  stylus  or  cursor  into  the  telephone-type 
jack  on  the  underside  of  the  tablet,  plug  in 
the  tablet  power  supply,  configure  your 
applications  software,  and  then  begin  to 
point,  select,  and  draw. 

Using  the  SummaSketch  tablet  can 
have  some  drawbacks,  though.  It  does  not 
come  with  its  own  .software  driver.  You 
must  use  it  with  an  applications  program 
that  supports  this  device,  such  as  Auto- 
CAD. Dr.  Halo.  VersaCAD,  and  PC 
Paintbrush. 

The  SummaSketch  does  not  support 
Micrografx's  Windows  Draw  or  Micro- 


soft's Windows  Paint  programs,  nor  can  it 
currently  emulate  the  Microsoft  Mou.se. 

STYLUS  OR  CURSOR  The  Summa- 
Sketch 1201  lets  you  choose  between  two 
pointing  devices:  a  stylus  and  a  cursor.  The 
stylus  is  similar  in  shape  to  a  fountain  pen, 
but  slightly  more  bulky  and  has  a  wire  at- 
tached to  the  back  end. 

The  cursor  has  a  four-button  control 
cluster  in  the  center  of  its  top,  with  the  but- 
tons facing  north,  south,  east,  and  west. 
When  using  SummaSketch  with  Auto- 


Unlike  other  tablets  on  the  market,  the  16-  hy  16-inch  SmttmiSketch  1201  is  e-asy  to  install  and 
operate.  It  provides  a  12-imh-square  work  area  and  accepts  input  from  a  .stylus  and  a  cursor. 


Mm  F  A  C  T  FILE 


SummaSketch  1201 

Summagraphics  Corp. 
777  Commerce  Dr. 
Fairfield,  CT  06430 
(203)384-1344 

List  Price:  S599:  SummaSketch  %l .  $449. 
Requires:  Serial  port,  any  applications  soft- 
ware thai  contains  the  Summagraphics  1201 
device  driver. 

In  Short:  A  well-made,  easy-to-u.se,  simple- 
to-inslall.  digitizing  tablet  that  will  serve  all 
of  your  point-and-select  needs. 

CIRCLE  621  ON  READER  SERVICE  CARD 
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COOL,  QUIET  POWER 


SILENCER  150 


TURBO-COOL  150 


TURBO-COOL  200 


•  PC/XT  compatible 

•  155  watts  of  power 

•  system  runs  10°-20°  cooler 

•  84%  noise  reduction 

$149 


PC/XT  compatible 
1 55  watts  of  power 
system  runs  25°-40°  cooler 
50%  noise  reduction 

$149 


PC/XT  compatible 
200  watts  of  power 
system  runs  30°-45°  cooler 
22%  noise  reduction 

$199 


EXPANSION  CARDS 
TEMPERATURE  TEST 


120° 


70° 


Actua 
Comde 

Results 
X  Fall  W 

5 

1 

1 

1 

1 

Ordinary  XT 
Power  Supply 


TURBOCOOL 
Powvr  Supply 


TURBO-COOL  AND  SILENCER  POWER  SUPPLIES 
INCLUDE  THESE  IMPORTANT  FEATURES: 


direct  replacement 
full  rated  power 
FCC/UL  approved 
4  drive  connectors 
heavy  duty  components 


SILENCER  200 


NOISE  LEVELS 


•J 


sinusoidal  power  stage 
OV,  OC,  SC  protection 
strict  quality  control 
immediate  replacement 
1  year  warranty 


TURBO-COOL  225 


w/0  hard 

1m 
drive 

h 

1 

■ 

100) 

50%  I 

25% 
16% 


AT  compatible 
200  watts  of  power 
standard  cooling 
69%  noise  reduction 


$179 


AT  compatible 
225  watts  of  power 
system  runs  20°-35°  cooler 
no  noise  reduction 

$179 


ALSO  AVAILABLE 


Ordinary  XT  SILENCER 
Powar  Supply  Powar  Supply 


TURBO-COOL  PCfXT/AT 
ADD-ON  COOLING  PANS 


system  runs  15°-30°  cooler 

increases  reliability  &  longevity 

quiet  operation 

quick,  easy  installation 
Turbo-Cool  PC/XT  $69.95 
Turbo-Cool  AT  $79.95 


PC  COOLING  SYSTEMS 

31510  Mountain  Way,  Bonsall.  CA  92003 
(619)  723-9513 
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Unlike  most  drawing  tablets,  which  contain  sensors,  the  drawing  surface  of  the  VersaWriler  is 
simply  an  opaque  plastic  hoard.  A  double -jointed  mechanical  arm  does  the  digitizing . 


■  Both  SummaSketch 
tablets  have  excellent 
accuracy  and  are  very  easy 
to  set  up  and  use. 


CAD.  the  north  button  is  your  point  and  se- 
lect, east  and  south  are  definable  to  meet 
your  CAD  needs,  and  west  serves  as  your 
Enter  key. 

The  overdii  dimensions  of  the  tablet  are 
16  by  16  inches.  The  work  area  is  a  12-  by 
12-inch  surface.  If  this  is  t(X)  great  a  sacri- 
fice of  desktop  space,  try  Summagraphics" 
6-  by  9-inch  work  area  tablet  called  the 
SummaSketch  Model  96 1 . 

While  this  less  expensive  mcxlel  ($449) 
is  functionally  the  same  as  the  Model 
1 20 1 ,  it  comes  with  a  stylus  only.  The  cur- 
sor is  available  as  an  option. 

FmST  RATE  Both  SummaSketch  tab- 
lets have  excellent  accuracy:  the  resolution 
they  each  produce  is  1 ,000  points  per  inch, 
and  both  of  them  are  very  easy  to  use  as 
well  as  to  set  up. 

The  construction,  dcKumentation,  in- 
stallation, and  ease  of  use  of  the  Summa- 
Sketch mixlels  are  by  far  first  rate.  If  you 
uac  AutoCAD,  Dr.  Halo,  Ver.saCAD,  and 
PC  Paintbrush,  or  any  other  program  that 
may  offer  drivers  for  the  devices,  you'll 
find  it  very  easy  to  begin  drawing  and  de- 
signing with  them. 

While  many  other  tablets  offer  more 
features,  they  also  require  a  great  deal 
more  configuration  and  may  cost  a  great 
deal  more.  If  you're  looking  for  easy 
pointing  and  selecting  and  your  pt)inting 
device  requirements  are  simple  (equal  to, 
or  not  much  greater  than,  that  offered  by  a 
mouse),  you'll  want  to  give  a  Summa- 
Sketch tablet  a  try. — Gerard  Kunkel 

VERSA  COMPUTING  INC. 

VersaWriter 

In  an  age  of  optical  mice,  light  pens,  and 
touch-screens,  the  VersaWriter  is  quaint 
but  useful.  Versa  Computing's  $299  Ver- 


AbpACT  FILE 

VersaWriter 

Versa  Computing  Inc. 
887  Connestoga  Circle 
Newbury  Park,  CA  9 1320 
(805)498-1956 

List  Price:  S299  (including  Versawriier 
Drawing  System). 
Requires:  Game  port. 

In  Short:  An  interesting  digitizer  thai  is  lim- 
ited by  its  proprietary  file  structure,  lack  of  in- 
dustry standard  drivers,  and  awkward  arm- 
type  pointing  device;  however  it  has  some 
nice  features  in  the  paint-type  software  pro- 
gram. 

CIRCLE  622 ON  READER  SERVICE  CARD 

saWriter  .sy.stem  is  unique:  it  uses  a  me- 
chanical arm  for  input  as  opposed  to  a  sty- 
lus, pen,  or  cursor.  The  software  that 
comes  with  the  VersaWriter  resembles 
iTiost  paint  programs  and  has  a  number  of 
gotxl  features. 

The  VersaWriter  system  is  not  a  digitiz- 
ing tablet  in  the  strictest  sense.  Unlike 
most  digitizing  tablets,  which  contain  .sen- 


sors, the  drawing  surface  of  the  Versa- 
Writer is  simply  an  opaque  plastic  board. 
A  double-jointed  ami  docs  the  digitizing. 

POTENTIOMETER  SYSTEM  The 

arm  is  mounted  in  the  center  of  the  board 
and  has  a  cable  that  connects  to  the  game 
port.  The  mounting  on  the  board  contains 
one  set  of  ptitentiometers;  the  elbow  has 
another.  Togetherthe.se  "pots"  supply  the 
.V- V  ccx)rdinate  positions  necessary  to  trans- 
late motion  into  a  digital  signal. 

A  lens  with  cross  hairs  is  the  "hand" 
that  acts  as  the  digitizing  tool.  By  moving 
the  lens,  you  move  the  position  of  the  two 
parts  of  the  arm  and.  consequently,  the 
readings  on  the  two  potentiometers. 

A  joystick  works  this  way,  ttxi.  But  the 
VersaWriter  can  sense  a  range  of  positions 
from  0  to  2,048 — nearly  ten  times  the 
range  of  most  joysticks.  The  VersaWriter 
has  a  working  resolution  of  "Vhm)  inch. 

The  Versawriter  Drawing  System  soft- 
ware is  more  complete  than  that  of  most 
paint  programs;  it  contains  a  full  range  of 
graphics  primitives  such  as  boxes,  lines, 
circles,  polygons,  and  arcs,  as  well  as  al- 
lowing a  freehand  mode.  It  also  includes 
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an  airbrush  and  severdl  palettes  and  can 
handle  text  entry  and  scaling. 

Versawriter  picture  files  are  stored  in  a 
proprietary  format,  which  makes  them  in- 
compatible with  other  applications.  The 
documentation  describes  how  to  use  BA- 
SIC to  extract  information  about  these 
files,  but  you  could  also  use  a  paint  pro- 
gram like  Dr.  Halo  II  or  PC  Paintbrush  to 
grab  the  screen  and  import  portions  of  the 
drawing. 

INSTALIATION  AND  USE  Hardware 
installation  is  simply  a  matter  of  plugging 
the  VersaWriter  connector  into  your  game 
port.  There  is  no  software  installation  to 
speak  of,  since  VersaWriter  supports  only 
its  own  input  and  the  standard  CGA,  in- 
cluding both  a  four-color  mode  (320  by 
200)  and  a  two-color  mode  (640  by  200). 

Learning  to  use  the  VersaWriter's  dou- 
ble-jointed arm  requires  a  lot  of  practice. 
While  drawing  curves  with  this  tool  is 
easy,  drawing  straight  lines  is  difficult. 

In  fact,  drawing  straight  lines  is  impos- 
sible unless  you  use  the  software's  line 
mode.  Since  you  must  focus  on  the  lens 
and  its  barely  visible  cross  hairs,  I  found 
myself  constantly  looking  back  and  forth 


Uf*  E  D  I  T  O  R  '  S 

mk  CHOICE 


.IS/ONE  Scries  Tablet 

Kurta  Corp.  ".v  IS/ ONE  Series  Tablet 
is  the  hands-down  winner  in  terms  of 
Jum  tionalily.  quality  of  con.struc- 
lion,  and  price.  With  its  various 
forms  of  profirammahility .  it  is  by 
far  the  most  adaptable  tablet  on  the 
market.  Kurta' s  longevity  in  the 
personal  computer  arena  has  f^iven 
it  a  broad  ran^e  of  software  sup- 
port. And.  with  four  options  for  the 
type  of  pointing  device  ( both  stylus 
and  cursor  available  wired  or  wire- 
less), you  can  have  it  just  the  way 
you  want  it.  At  $S95  it  is  certainly 
not  the  cheapest  way  to  input  data, 
but  the  added  features  make  this  a 
very  productive  and  cost-effective 
tool. 


■  The  software  is  the 
VersaWriter's  saving 
grace,  offering  more  than 
most  paint  programs. 


between  the  screen  and  the  drawing. 

I  never  came  to  trust  the  VersaWriter's 
drawing  ability,  even  after  I  had  traced  the 
map  of  the  United  States,  which  is  includ- 
ed as  a  practice  drawing.  Freehand  draw- 
ing was  a  little  easier,  but  I  would  prefer 
using  a  mouse. 

The  software  is  this  product's  saving 
grace.  Offering  more  than  most  standalone 
paint  programs,  the  Versawriter  Drawing 
Sy.stem  uses  no  menus  or  icons:  instead,  it 
works  through  a  combination  of  function 
keys  or  single-letter  commands. 

Drawing  was  fairly  easy  as  long  as  I 
stayed  with  the  primitives.  The  software 
made  boxes,  lines,  circles,  and  assorted 
polygons  fairly  easy  to  produce — despite 
the  device's  double-jointed  arm. 

I  was  impressed  with  the  many  features 
of  Versawriter  Drawing  System,  particu- 
larly the  airbrush.  You  can  select  different 
palettes  "on  the  fly"  and  use  color  selec- 
tively for  the  graphics  primitives  and  the 
airbrushed  sections. 

Printing  files  is  another  matter.  The 
documentation  dates  itself  when  it  de- 
scribes the  "matrix  printer  equipped  with 
the  Graftrax  ROM  set."  It  mentions  no 
other  matrix  printers,  quad-density  graph- 
ics modes,  color  ink-jet  printers,  or  la.ser 
printers. 

The  VersaWriter  system  is  a  law  unto 
itself,  with  a  difficult-to-use  input  device, 
proprietary  file  structures,  and  dated  print- 
er support  documentation.  Although  its 
software  has  some  valuable  painting  fea- 
tures, the  VersaWriter  input  device  is  a 
poor  replacement  for  a  mouse. 
— ^Tom  Stanton  OH 

Gerard  Kunkel  is  technical  art  director  of 
PC  Magazine.  Alfred  Poor  and  Tom  Stan- 
ton are  frequent  contributors  to  PC  Maga- 
zine. 


SINCE  1983. 
AACOflE  HAS  PROVIDED... 

40,000 

PCjrs 

With  PC^  Power 


Drive  Two  Plus  Gives  your  IBM 
PCjr  the  performance  capabilities  of  a  PC 
by  adding  a  second  drive  plus 
enhancements.  The  unit  Includes  a 
parallel  port,  a  second  disk  drive,  clock 
calendar  with  battery  back-up.  additional 
power  to  the  side  bus  and  a  memory 
expansion  slot.  Your  PCjr  can  now  run 
PC  software. 

Drive  Two  Plus  with  DMA 

$299.00  $349.00 


Expand  to  640K  Give  your  PCjr 
the  memory  it  needs  with  RACORE's 
expansion  boards.  This  plug-in  board  fits 
into  the  Drive  Two  Plus  or  the  20MB 
expansion  units  and  provides  up  to  640K 
of  memory  in  256K  increments. 

Memory  Expansion  Boards 

256K  51 2K 

$119.00  $149.00 


Keyboards  Choose  from  three 
different  keyboard  packages  complete 
with  adapter  cat>les  for  your  PCjr. 

PC  Style  $99.00 
AT  Style  $11  9.00 
5151  Style  $139.00 


CALL  TOLL  FREE 
1-800-325-1833 
1-800-521-6366  (incaiif  ) 
BBS:  (801)363-8720 

RACORE  Computer  Products  Inc. 

1 70  Knowles  Drive, 
Los  Gatos,  Ca.  95030 
(408)374-^290 

Pncas  sublet  to  change  witrioul  ixitica 

RACORE.  Oiv«  Two  Ptus.are  rtgisterM  tradamartis  ot 

RACORE  Computw  Products,  irx: 

IBM  PC  XT  AT  PCr  a'e  resslerml  iraoerrwXs  oi  IBM  CorporaMn 
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THE 

ADVANTAGE 


EXPERIENCE 


Experience  counts. 
Kay  pro  Corporation's 
35  years  of  electronic 
products  innovation  can 
be  seen  in  every  detail  of 
the  new  KAY  PRO  386. 
In  speed,  power,  and 
performance,  the 


KAY  PRO  386  is  at  the 
head  of  the  class. 

Time  is  money. 
The  KAYPRO  386, 
powered  by  Intel's  80386 
microprocessor,  runs 
most  popular  software 
two  to  three  times  faster. 


And  when  the  pressure's 
on,  every  second  counts. 
Whether  it's  engineering, 
business,  networking,  or 
any  high-power  pursuit, 
the  KAYPRO  386  makes 
sense.  Starting  at  $4995, 
even  the  price  makes 
sense. 


Kaypro  Is  Computers. 
From  the  no-nonsense 
KAYPRO  PC  to  the 
world's  first  AT- 
compatible,  the  KAYPRO 
286i,  Kaypro  is  com- 
puters. As  with  all 
Kaypro  products,  the 
KAYPRO  386  is  backed 
by  service  and  support 


that  ensures  maximum 
benefits  for  you  and 
your  business.  And  the 
advantage?  Experience, 
pure  and  simple. 

.Seeing  is  Believing. 
To  fully  appreciate  what 
the  KAYPRO  386  can  do, 
see  it  in  action  at  your 
nearest  Kaypro  dealer. 
Put  the  KAYPRO  386  to 
the  test.  It's  faster  than 
you  think. 


I  h  0 


COMPUTERS 

Future's    Built  in 


•Unk 

Kaypro's  Commercial  Leasing 


Trademarks:  IBM  and  AT  are  trademarks  of  International 
Business  l\4achines.  Inc.;  Intel,  Intel  Corporation. 


CARD 


KiyptD's  Revolving  Chaige  Flan 


For  the  Kaypro  dealer  near  you,  call  1-800-4KAYPRQ 
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TOUCH-SCREENS 

FOR  INTUITIVE  INPUT 


he  touch-screen  is  bril- 
liant in  its  simplicity. 
Like  most  supplements 
to  the  keyboard,  it  func- 
tions primarily  as  a  point- 
ling  device.  But  unlike 
the  mouse,  touch-pad,  or  other  input  alter- 
native, it  lets  you  use  the  most  direct,  natu- 
ral, and  intuitive  pointing  device  of 
all — your  finger. 

While  you  can  use  your  finger  as  a 
pointer  for  all  touch-screens,  currently 
available  screens  use  two  technologies  for 
interpreting  its  position:  either  your  finger 
breaks  infrared  light  beams,  or  it  closes  a 
circuit  on  the  screen's  electrically  conduc- 
tive surface.  Both  types  of  touch-screens 
then  convert  that  position  into  .r-v  coordi- 
nates and  make  the  numbers  available  to 
software. 

The  software  converts  the  numbers  into 
marching  orders — to  move  the  cursor, 
give  a  command,  or  otherwise  act.  Conse- 


quently, touching  the  screen  has  the  same 
effect  as  hitting  a  function  key,  choosing  a 
menu  option,  or  moving  and  clicking  a 
mouse. 

Unfortunately,  the  simplicity  of  the 
concept  masks  a  number  of  problems. 
First,  the  touch-screen  is  ergonomically 
flawed.  Most  people  set  up  their  comput- 
ers so  that  the  top  of  the  screen  is  roughly  at 
eye  level  when  they're  seated.  But  when 
you  give  commands  to  your  computer  by 
pointing  at  the  screen,  your  arm  quickly 
tires.  Even  if  you  exercise  regularly  with 
Jane  Fonda  and  "go  for  the  bum,"  you'd 
probably  rather  skip  that  pleasure  while 
working  on  a  spreadsheet.  For  extended 
use,  you'll  need  to  place  touch-screens 
well  below  shoulder  level  to  eliminate  fa- 
tigue. Alternatively,  you'll  have  to  confine 
their  use  to  short  sessions. 

Other  relatively  minor  problems  in- 
clude fingerprints,  glare,  and  parallax.  Ob- 
viously, when  you  touch  your  screen  you 


What  could  he 
a  uwre  natural  way  to 

communicate 
with  your  PC  than  by 
pointing  at  its 
screen  with  your  finger? 
Yet  this  method  has 
its  limitations. 
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■  TOUCH-SCREENS 


How  a  Touch-screen  Works 


LED  TECHNOLOGY 


A touch-screen  that  uses 
LED  technology  consists 
of  a  bezel  fitted  with  tvn  rows 
of  LEOs — one  along  the  left 
side  and  one  along  the  top — 
placed  over  the  face  of  the 
CRT.  Opposite  each  row  of 
LEDs  are  LED  receivers. 
These  LEDs  create  a  matrix  of 


Infrared  light  tieams.  When 
your  finger  points  at  the  screen, 
It  breaks  this  matrix.  The  touch- 
screen electronics  send  the  co- 
ordinates of  the  broken  beams 
to  the  computer,  which  then 
calculates  the  position  of  the 
finger  on  the  screen. 


Ptth  Of  light 


T 


1 


Ribbon  cabiB 


I 


Screen 


Finger  interrupts  path  of  light 
from  LEDs 


li 


CAPACITIVE  TECHNOLOGY 

uch-screens  that  make  drain  at  the  contact  spot.  Elec- 

use  of  capacitive  technol-  trodes  placed  at  the  four  cor- 

ogy  have  a  transparent  coating  ners  of  the  screen  detect 

fused  to  the  CRT  screen  that  changes  in  the  current  caused 

acts  as  one  plate  of  a  capacitor  by  the  touch  and  determine  the 

When  a  finger  touches  the  position  of  the  finger  on  the 

coating,  it  causes  a  current  screen. 


CRT 
screen ' 


Trtntparint  cooting  on  turlice 
^  Current  It  dninad 


Electrode  to  detect  current  drain 
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leave  fingerprints  that  increase  glare  and 
decrease  screen  readability,  especially  on 
monitors  without  nonglare  surfaces.  In 
working  with  the  touch-screens  for  this  re- 
view. I  had  to  wipe  the  screen  several 
times  a  day,  instead  of  my  usual  once  ev- 
ery few  weeks. 

Also,  beware  of  using  touch-screens 
without  glare-resistant  monitors.  If  neither 
your  touch-screen  nor  your  monitor  are 
coated  to  eliminate  glare,  you'll  wind  up 
with  reflections  from  both. 

Parallax  is  caused  when  the  touch- 
screen is  mounted  at  the  outer  rim  of  the 
display.  On  some  systems  this  causes  a 
gap  as  much  as  an  inch  wide  between  the 
monitor  and  the  screen.  If  you  approach 
the  screen  at  an  angle,  you'll  overshoot  the 
target  coordinates.  Some  monitors  get 
around  this  by  mounting  the  touch-screen 
directly  on  the  monitor  .screen. 

Not  surprisingly,  the  most  common 
touch-screen  applications  are  those  that  are 
lea.st  affected  by  the  screen's  inherent  limi- 
tations. According  to  the  manufacturers  of 
the  three  products  reviewed  here,  touch- 
screens  appear  most  often  in  shopping  cen- 
ter kiosks  or  similar  information  displays, 
where  they  are  used  for  short  periods  of 
time.  Other  uses  include  automatic  teller 
machines,  control  devices  on  a  factory 
floor,  and  training  systems  for  flight  simu- 
lation. 

All  three  manufacturers  of  pnxlucts  re- 
viewed here  consider  their  market  to  be 
original  equipment  manufacturers 
(OEMs),  value-added  resellers  (VARs), 
and  system  developers.  As  a  result,  not 
one  of  these  packages  includes  any  drivers 
to  emulate  a  mouse  or  other  device  already 
supported  by  off-the-shelf  programs.  And 
although  Personal  Touch  Corp.  and  Mi- 
croTouch  Systems  are  both  looking  at 
ways  to  use  touch-screens  without  pro- 
gramming, the  assumption  for  now  is  that 
developers  will  write  their  own  st)ftware. 
if  that  approach  d(x;sn't  interest  you,  then 
you  don't  want  a  touch-screen.  At  least, 
not  yet. 

Given  these  limitations,  the  following 
reviews  explore  the  capabilities  of  the 
Soft-Touch  Touch-Sensitive  Screen  from 
Aquila  Technologies  Group,  the  Micro- 
TouchScreen  from  MicroTouch  Systems, 
and  the  TouchWindow  from  Personal 
Touch  Corp. 


AQUILA  TECHNOLOGIES 
GROUP  INC. 

Soft-Touch  Touch- 
Sensitive  Screen 

The  $695  Soft-Touch  Touch-Sensitive 
Screen,  from  Aquila  Technologies  Group, 
is  actually  a  frame  rather  than  a  screen. 
The  frame  sits  in  front  of  the  monitor 
screen  and  projects  a  grid  of  infrared 
beams:  32  vertical  and  24  horizontal. 
Touch  your  computer  screen,  and  you  will 
break  a  beam.  The  Soft-Touch  electronics 
detect  and  convert  such  breaks  into  .v-v  co- 
ordinates. 

Of  the  touch-screens  reviewed  here,  the 
Soft-Touch  Screen  is  unquestionably  the 
most  techie-looking.  The  version  for  the 
IBM  monitors  is  a  smoky  transparent  plas- 
tic frame.  This  fits  inside  the  first  recessed 
notch  in  the  monitor's  front  molding,  but 
not  in  the  deeper  recess  that  would  bring  it 
flush  to  the  screen.  Cleariy  visible  through 


The  Soft-Touch  Toiu  h-Scnsiiive  Screen  is 
placed  directly  over  the  monitor  screen,  it  uses 
on  LED  matrix  to  determine  the  position  of 
\ourfini>er  on  the  screen. 


FACT    F  I  I.  F 


.Soft-Touch  Touch-.Sensitive  Scret-n 

Aquila  rccliniiloiiics  (iroiip  Inc 
I7(M  M.HmNI-.  ' 
Albuquerque.  NV1S7I1: 
(.SO.S)  24:1212 

List  Price:  W  ith  M.)ftwaa'.  contruller  card, 

tablmt:.  ViVS. 

Requires:  IBM  color  monilnr. 
in  Short:  Allhough  you  can  write  pnigrams 
lo  inn  this  M.TCcn  in  any  language,  you  must 
urile  (hem  all  Inmi  scratch. 

CIUClC  6SS0NRtA3EH'3£HVICE  CARD 


the  front  of  the  frame  are  green  PC  boards, 
computer  chips,  resistors,  and  the  infrared 
sources  and  detectors. 

Unlike  the  other  touch-screens  re- 
viewed here,  the  Soft-Touch  communi- 
cates with  the  PC  through  an  interface 
card.  Even  so,  installing  the  Soft-Touch  is 
easy.  The  card  has  no  jumpers  or  DIP 
switches:  instead  you  just  plug  it  in.  With 
the  card  installed,  all  that  remains  is  to  peel 
the  protective  paper  off  the  self-stick  sur- 
faces on  the  back  of  the  Soft-Touch  frame, 
mount  the  frame  on  your  monitor,  and 
plug  the  cable  from  the  frame  into  the  con- 
nector on  the  back  of  the  interface  card. 

Because  the  Soft-Touch  frame  is  not 
flush  w  ith  the  monitor  screen,  there  is  a  '/:- 
to  I -inch  distance  between  the  screen  and 
the  infrared  light  beams.  This  leads  to  a 
slight  parallax  problem:  you  can  touch  one 
point  on  the  screen  while  breaking  the 
beams  over  another.  But  in  practice,  this 
isn't  too  bothersome. 

The  screen  is  not  a  source  of  glare 
(since  it  d(x:sn't  cover  the  display),  but  the 
shiny  plastic  frame  is.  While  it  wasn't  dis- 
tracting when  I  tested  the  touch-screen,  it 
was  when  I  wrote  this  review. 

Unlike  the  other  products  reviewed 
here,  the  Soft-Touch  Screen  comes  with 
no  software  at  all — not  even  demonstra- 
tion software  or  an  optional  prc^grammer's 
twikit.  The  inieriace  electronics  automati- 
cally store  the  .v-v  ctwrdinates  in  a  specific 
memory  space.  Aquila  Technologies 
leaves  it  to  you  to  write  a  program  to  read 
the  memory  Itxrations  and  do  something 
with  the  data.  The  only  help  Aquila  offers 
is  a  five-line  BASIC  subroutine  showing 
you  how  to  read  and  incorptirate  the  data 
into  your  own  program. 

For  my  tests  I  wrote  a  short  program  to 
read  the  cix)rdinates,  print  the  values  to  the 
screen,  then  m»)ve  the  cursor  lo  my  finger. 
Unfortunately,  only  by  trial  and  error 
could  I  discover  how  to  correct  my  pro- 
gram to  make  the  screen  work.  For  exam- 
ple, I  had  to  discover  for  myself  that  BA- 
SIC will  object  to  v -y  C(X)rdinates  being  0 
(they  must  be  at  least  1 ).  This  was  easy 
enough  to  fix,  but  the  information  should 
have  been  included  in  the  documentation. 

On  the  plus  side,  you  can  write  pro- 
grams for  the  Soft-Touch  Screen  in  any 
language  that  can  read  the  appropriate 
memory  addresses  or  can  call  up  an  asseni- 
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HAYES  ANN 
TECHNOLOGICAL 
MODEMS  THAT  IM 


It's  long  been  thought  that  even  the  best  of  technology  eventually 
becomes  obsolete.  A  notion  that  we  at  Hayes  could  never  really  understand. 
And  certainly  never  accept.  So  in  defiance  of  it.  we  created  the  V-series 
Smartmodem  9600"and  V-series  Smartmodem  2400."  Modems  that  actually 
get  better  as  they  get  older  Because  they  not  only  incorporate  the  most  intel- 
ligent features  found  in  modems  today  they  also  possess  the  capability  to 
provide  a  long-term  growth  path  into  the  communications  environments  of 
tomorrow 

V-SERIES  SMARTMODEM  9600 

This  is  the  fastest  modem  we've  ever  made.  It  can  send  and  receive  data 
at  9600  bps  and  with  adaptive  data  compression  achieve  an  effective 
throughput  of  up  to  19.200  bps.  Point-to-point  error  control,  forward  error 
correction  and  data  flow  control  ensure  that  data  gets  there  accurately 

The  V-series  Smartmodem  9600  also  comes  with  automatic  feature 
negotiation,  a  self-operating  capability  that  analyzes  all  options  for  modem 
link  and  then  selects  the  optimum  feature  set  with  any  Hayes  modem  for  the 
most  efficient  transmission  at  the  highest  shared  speed. 

Synchronous  and  asynchronous  communications  modes  as  well  as 
simulated  full-duplex  employing  advanced  CCITT  V32 
trellis  code  modulation  and  fast  turnaround 
ping-pong  technology  are  also  part  of  the 
pa(iage.  Plus  you'll  get  the  capability  to  link 
up  with  a  range  of  networks,  including  SNAi^  v-ii^^'-'-'  ^  ^ 

And  soon  V-series  technology  will  offer  an  .       -^Siodm96oo  # 

X.25  PAD  option  to  further  accommodate  net-      \  QjHayes' 
work  environments  of  today  And  the  future.  1^  L— 
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V-SERIES  SMARTMODEM  2400 

With  adaptive  data  compression  tliis  modem  can  achieve  an  effective 
throughput  of  up  to  4800  bps.  Of  course,  it  too  offers  point-to-point  error 
control,  forward  error  correction,  data  flow  control,  automatic  feature  negotia- 
tion and  synchronous  as  well  as  asynchronous  communications  modes.  And 
like  the  V-series  Smartmodem  9600.  it  can  link  up  with  a  wide  range  of  net- 
works, such  as  SNA,  and  be  enhanced  with  an  X.25  PAD  option. 

V-series  modems  come  in  stand-alone  versions  and  internal  versions 
(V-series  Smartmodem  9600B' 'and  V-series  Smartmodem  2400B'^').  Internal 
versions  are  bundled  with  our  powerful  new  Smartcom  III  "communications 
software. 

And  as  yet  another  rebuttal  to  the  argument  for  obsolescence,  we 
developed  the  V-series  Modem  Enhancer. "A  separate  stand-alone  device  that 
will  upgrade  current  Smartmodem  1200' 'and  Smartmodem  2400 '"external 
modems  to  the  new  standards  set  by  the  V-series  products. 

A  closer  look  at  the  V-series  product  line  will  reveal  to  you  a  revolu- 
tionary technology  designed  to  be  the  beneficiary  of  time,  not  its  victim. 
So  contact  your  Hayes  Advanced  System  Dealer  or  call 
800-635-1225  for  the  one  nearest  you. 


■  TOUCH-SCREENS 


Touch-Screens: 
wgtri  Summary  of  Features 

■ '  ■ '  (Products  listed  in  ascending  price  order) 


TouchWindow 

Soft-Touch 

Touch-Sensitive 

Screen 

MicroTouch 
Screen 

List  price 

S229  95 

(game  port  version) 
$289  95 
(serial  version) 

$695.00 

$995.00 

Number  of  touch 
points 

256  X  256 

25  X  32 

1.024  X  1,024 

Distance  of  sensors 
from  screen  (Incfies) 

0.5  to  1 

0.5  tol 

0 

Position  detection 
method 

Pressure-sensitive 
membrane  switches 

Breaicing  of  infrared 
beams 

Capacitive  coupling  to 
finger  or  other  con- 
ducting object 

Programmer's  kit 
avauable 

• 

O 

• 

•— Vhs  O— No 


biy  language  subroutine  to  read  those  ad- 
dresses. On  the  minus  side,  you  must  write 
the  entire  program  from  scratch,  including 
the  necessary  assembly  language  routines. 
Missing  from  this  package  are  any  pro- 
gramming tools  to  make  life  easier  for  sys- 
tem developers.  But  if  that  doesn't  scare 
you  away,  the  Soft-Touch  Screen  is  cer- 
tainly in  the  running. 

MICROTOUCH  SYSTEMS  INC. 

MicroTouch  Screen 

The  $995  MicroTouch  Screen  is  available 
either  in  kit  form  or  already  installed  on 
your  choice  of  about  20  monitors,  includ- 
ing the  Sony  1271Q,  the  19-inch  Intccolor 
EGA  monitor,  all  AYDIN  monitors,  and 
the  NEC  Multisync. 

The  kit  version  includes  a  touch-screen 
in  the  appropriate  shape  and  size  for  your 
monitor  and  the  controller  electronics  for 
the  screen.  The  screen  itself  consists  of  a 
piece  of  glass  shaped  to  fit  over  the  moni- 
tor screen,  inside  the  monitor  case.  A 
traasparent,  thin-film  resistive  coating  is 
fused  to  the  outside  surface  of  the  glass, 
with  an  elecU-ode  pattern  around  its  edge. 
When  mounted  in  the  monitor,  the  elec- 
trode pattern  is  hidden  from  view. 

In  the  screen  we  reviewed,  the  control- 
ler electronics  were  mounted  inside  the 
monitor,  though  they  are  also  available  in 


an  extemal  box.  In  either  configuration, 
the  controller  applies  a  voltage  to  the  four 
comers  of  the  screen.  When  you  touch  the 
screen,  a  change  occurs  in  the  current 
flowing  through  it.  The  controller  mea- 
sures this  change.  This  effect,  often  used 
with  elevator  buttons,  is  called  capacitive 
coupling.  The  controller  interprets  the 
changes  in  current  flow  as  jr-v  coordinates 
and  sends  the  coordinates  to  the  comput- 
er's serial  port. 

MicroTouch  Systems  insisted  on  send- 
ing us  the  installed  version  of  its  touch- 
screen. Thus  we  were  unable  to  judge  the 


.^FACT  FILE 


MicroTouch  Screen 

MicroTouch  .Sysloiiis  Inc. 
i  on  .Stale  .St. 
Wobum.  MAOiSOl 
Ifil7)  W-(XIX() 

I,i.st  I'rice:  Willi  coiilrollcrcaiii  and  caiillnji. 
SW;  llnvcPoiiit  TikiIs,  $  1 2.'i;  Command- 
Point  lixils.        HighPoint  Ttxil.s.  S875. 
Requires:  4-  1 2-  or  I  .^-inch  numilor. 
In  Short:  This  touch-strixn  Ills  directly  over 
the  glass  portion  of  your  monitor,  eliminating 
p;u"alla.\  and  excess  glare  Mien)  Touch  sys- 
tems offers  optional  driver  soflw  are  in  tlic 
form  of  various  progranmiing  tool  IclLs. 
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ease  or  difficulty  of  installing  the  Micro- 
Touch  kit  on  the  monitor.  But  the  monitor 
itself  was  easy  enough  to  install.  Simply 
connect  the  monitor  cable  to  the  adapter 
card  and  the  serial  cable  to  the  serial  port, 
plug  in  the  monitor,  and  turn  it  on. 

One  of  the  unarguable  advantages  of 
the  MicroTouch  Screen  is  its  lack  of  paral- 
lax. Because  the  screen  is  mounted  direct- 
ly on  the  monitor  screen,  there  is  no  danger 
of  touching  a  different  spot  than  you  mean 
to.  Another  plus  is  the  nonglare  surface, 
with  three  levels  of  antiglare  etch  avail- 
able. 

One  possible  drawback  of  the  capaci- 
tive coupling  screen  is  that  it  will  respond 
only  to  objects  that  are  electrically  conduc- 
tive. Besides  a  human  finger,  this  includes 
a  metal  pen  or  a  conductive  rubber  stylus. 
It  does  not  include  a  pencil,  a  plastic  pen, 
or  a  human  fingernail.  This  last  limitation 
can  be  a  bother  if  your  fingemails  are  long 
or  if  you  point  with  even  a  slightly  bent  fin- 
ger. Also  note  that  although  the  Micro- 
Touch  Screen  will  respond  to  a  hand  wear- 
ing thin  surgical  gloves,  it  will  not  respond 
to  a  thickly  gloved  hand. 

The  demonsu-ation  programs  that  come 
with  the  MicroTouch  Screen  include  a 
four-function  calculator,  a  word  proces- 
sor, and  an  appointment  calendar.  This 
seems  a  strange  choice  for  a  device  that 
won't  work  with  any  off-the-shelf  soft- 
ware, but  they  demonstrate  what  the  Mi- 
croTouch Screen  can  do. 

The  word  proces.sor  lets  you  delete  text 
by  pointing  to  a  garbage  can  or  move  the 
cursor  by  pointing.  Similarly,  the  appoint- 
ment calendar  lets  you  move  appointments 
by  pointing.  It  doesn't  take  much  practice 
before  you  can  point  to  individual  letters 
on-screen,  and  the  level  of  precision  is  im- 
pressive. 

Driver  software  for  the  MicroTouch 
Screen  is  an  option.  The  company  offers 
several  programming  tool  kits.  Drive- 
Point,  at  $125,  is  a  simple  device  driver 
that  can  send  raw  touch  points  to  an  appli- 
cation. CommandPoint,  a  $155  package 
that  requires  DrivePoint  to  work,  can  iden- 
tify, define,  and  manage  touch  zones  on- 
screen. It  will  also  send  touch  zone  num- 
bers to  applications. 

HighPoint,  an  $875  package  that  works 
along  with  CommandPoint  and  Drive- 
Point,  adds  the  ability  to  develop  screen 
graphics  and  build  touch  zones.  HighPoint 
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TOUCH-SCREENS 


Aquila  Technologies  Group's  Soft-Touch  Touch-Sensitive  Screen  (left).  MicroTouch  Systems'  MicroTouch  Screen  (center),  and  PersomI  Touch's 
TouchWindow  (right)  all  let  you  use  the  most  direct  pointing  device  of  all— your finger. 


comes  in  different  versions  for  CGA  or 
EGA  graphics.  A  noteworthy  feature  is 
that  it  can  use  screens  created  in  Dr.  Halo. 

Another  optional  tool  is  KeyPoini,  a 
$125  RAM-resident  program  that  you  can 
use  in  conjunction  with  HighPoini  to  pro- 
vide a  touch-sensitive  typewriter-style 


keyboard,  a  calculator,  two  sets  of  scientif- 
ic keys,  and  the  entire  graphics  character 
set  on-screen.  Another  tool,  not  yet  avail- 
able at  this  writing,  is  a  package  that  will 
let  you  enter  freehand  text  on-screen  and 
convert  it  to  ASCII  characters. 

All  the  software  for  the  MicroTouch 


Screen  is  also  available  from  Skylight 
Software  in  a  form  that  will  suppcm  mice, 
tablets,  light  pens,  and  trackballs,  as  well 
as  the  MicroTouch  Screen. 

Finally,  MicroTouch  Systems,  like 
Personal  Touch  Corp.,  is  aware  that  their 
market  is  more  limited  than  it  might  be. 


Four  Out  Of  Four  MiHtary  Branches 
Have  Armed  Themselves  with  Zenith  PC's. 

I  rom  spy-proof  micros  in  the  Pentagon  to  high  value  and  service,  Zenith  consistently  comes  out  on  top.  To  find 

performance  sea-going  PC's,  the  military  counts  out  what  we  can  do  for  you,  call  1-800-842-9000,  ext  1. 

on  Zenith  Data  Systems  to  keep  it  up  to  speed.  We'll  give  you  plenty  of  ^^^g§gm  I  ddtcl 

The  faa  is,  when  it  comes  to  performance,  ammunition.  i  | SySt6ITIS 


IME  OJULITY  GOES  IN  BEFORE  THE  NAME  GOES  ON 
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Three-year 
warranty. 

Once  again,  CORE  leads  the  hard  disk  drive  industry 
by  setting  new  standards  for  value.  Combining  speed, 
capacity,  reliability  and  cost,  our  products  offer 
exceptional  value. 

We're  so  certain  about  the  quality  of  our  high 
performance  5.25"  drives  that  we  now  back  them  with  a 
full  three-year  replacement  warranty.  In  addition, 
optional  on-site  or  local  service  is  available  for  your  entire 
system  from  CORE  and  other  maintenance  companies. 

Designed  for  personal  computers  such  as  IBM  PC -XT. 
PC -AT  and  compatibles.  CORE'S  HC  Series  and  ATplus 
drives  are  guaranteed  superior.  No  expensive  service  calls. 
No  lost  productivity.  Reliability  you  can  count  on. 

Also.  CORE  drives  are  Novell  286.  Xenix,  and  SCO 
compatible. 

For  more  information  on  CORE  products  and  three- 
year  warranty,  contact  us  direct. 


■I  CORE 

WHM  INTERNATIONAL 

7171  N.  Federal  Hwy.,  Boca  Raton,  FL  33431 
305/997-6055  Telex:  CORE  INTL  DEBE 
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■  TOUCH-SCREENS 


According  to  a  MicroTouch  spokesman, 
the  company  is  currently  working  on  driv- 
ers that  will  emulate  popular  mice  so  that 
you  can  use  the  MicroTouch  Screen  with 
mouse-driven  programs.  That's  worth 
keeping  in  mind  if  you  like  the  idea  of  us- 
ing a  touch-screen  with  a  program  such  as 
Windows  ot  Microsoft  Word. 

PERSONAL  TOUCH  CORP. 

TouchWindow 

The  $229.95  TouchWindow,  from  Per- 
sonal Touch  Corp. ,  is  made  from  panels  of 
transparent  resistive-membrane  switches. 
The  switches  consist  of  two  thin,  flexible 
sheets  of  plastic  held  apart  by  transparent 
spacer  dots.  When  you  apply  mechanical 
pressure  to  the  panel  with  a  finger  or  anoth- 
er pointer,  the  electrically  conductive  sur- 
faces of  the  plastic  sheets  touch  each  other 
and  close  the  circuit.  One  sheet  determines 
the  position  for  the  .v-axis,  while  the  other 


determines  the  position  for  the  v-axis. 

To  give  the  flexible  plastic  sheets  a  firm 
backing,  the  TouchWindow  includes  a  flat 
piece  of  acrylic  plastic  behind  the  touch 
panel.  Both  touch  panel  and  backing  are 
mounted  in  a  12-inch-wide  by  lO-inch- 
high  off-white  plastic  frame.  The  result  is  a 
window  that  you  can  mount  on  virtually 
any  monitor  with  a  diagonal  measurement 
of  9  to  15  inches. 

The  TouchWindow  comes  in  two  ver- 
sions for  the  PC:  one  connects  through  the 
PC's  serial  port,  the  other  through  the 
game  port.  Both  versions  sample  the 
screen  dozens  of  times  per  second  for  .v  and 
y  contact  values.  The  electronics  lcx;ated  in 
the  TouchWindow's  frame  average  the 
readings  and  come  up  with  coordinates  for 
the  center  of  the  contact  area.  The  .v- v  coor- 
dinates are  sent  out  through  the  Touch- 
Window  cable,  which  connects  to  your 
computer's  serial  port  or  game  port.  The 
game  port  version  has  two  buttons  located 


The  Personal  Touch  TouchWindow  is  made 
from  panels  of  resistive-membrane  switches. 
The  resulting  resistive  touch  method  is  similar 
to  that  used  in  touch-pads. 


on  the  bottom  of  the  screen's  frame  that 
simulate  mou.se  buttons  or  stylus  move- 
ment signals  in  graphics  applications. 

The  package  includes  the  TouchWin- 
dow, four  Velcro  strips,  a  disk,  and,  for 
the  serial  port  version  supplied  for  this  re- 


It's  Hard  To  Picture  A  386 This  Fast 


Introducing  Zenith  Data  Systems'  Z-386,  one  of  the 
highest  performance  AT  compatibles  on  the 
market  Available  with  fast  40  or  80  MB  hard 
•  disk  drives,  the  Z-386  is  the  perfea  workhorse 
■^.is      foi^     P°**^f  intensive  application. 


With  five  open  expansion  slots  \o  give  users  an  upgrade  path  to 
new  technology.  For  more  infonnation  call  1-800-842-9000,  exL  1. 


If  you  need  supermini  speed 
in  a  desktop  PC,  don't  let  it 
pass  you  by. 


data 
systems 


THE  CXJAUTYGOESINBEFDnE  THE  WM^  GOtSON 
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LASER 

LABELING 
INDUSTRIAL  SOFTWARE 

Compatible  with  Hewlett  Packard 
Plus/Series  II  and  CANON  M/A2 
and  Series  II  Laser  Printers. 

High  Speed,  Quality 
&  Contrast  for  first 
read  rate  labels. 

EZ  Laser  Label 

*  Labels  for  mailing,  shelves, 
bins  &  inventory.    Bar  coded, 
human  readable  or  both. 

*  Text  readable  at  50  ft. 
0.06  to  1.0  inch  characters. 

*  AIAG.  LOGMARS,  Code  3  of  9 

*  Up  to  32  AIAG  or  240  mailing 
labels  printed  per  minute 

*  Flexible  Formats 

*  File  Input  from  databases  or 
word  processors. 

*  Single.  Sequential  and  Batch 
processing 

*  Log  file  storage 

*  Menu  Driven 

*  $795  -  S995 

(Minimum  label  stock  order  req'd) 


[nc  J 

'ill 

III 

(614)  460-3572 

LASER  LABELS 

Designed  for  automatic  tray 
feed  operation. 

Popular  sizes  include: 

8.  10,  21.  24  &  33  Labels 
per  page  and  4  labels  (AIAG) 

*  Low  Odor  Ehiission 

*  High  Adhesive  Characteristics 

*  Low  Cost 

*  Low  Misfeed  Rate 

[This  Ad  was  designed  using] 
|_EZ  Laser  Label  _J 


TOUCH-SCREENS 


view,  an  external  power  supply.  Installa- 
tion is  simple.  You  stick  the  glue-backed 
Velcro  strips  on  your  monitor  and  on  the 
Touch  Window,  mount  the  TouchWindow 
on  your  monitor,  plug  the  TouchWindow 
cable  into  the  serial  port,  connect  the  exter- 
nal power  supply  to  the  cable,  and  plug  the 
power  supply  into  an  electrical  outlet. 

The  disk  includes  the  TouchWindow 
driver  and  sample  programs.  Among  the 
samples  are  a  four-function  calculator  and 
a  world  map  that  calculates  the  distance 
between  any  two  points  that  you  touch. 

Two  possible  problems  with  using  the 
TouchWindow  are  parallax  and  glare.  Be- 
cause the  TouchWindow  is  mounted  on 
the  front  of  the  monitor,  it  can  be  anywhere 
from  '/2-inch  to  a  full  inch  from  the  moni- 
tor screen.  Depending  on  your  angle  to  the 
screen,  you  may  touch  a  point  different 
from  what  you  intend.  One  way  to  avoid 
this  problem  is  to  buy  one  of  Personal 
Touch  Corp.'s  TurboTouch  monitors,  in 
which  the  touch  panel  is  mounted  directly 
on  the  monitor  screen.  Screen  glare  is  po- 
tentially more  troublesome.  The  touch 
panel  plastic  is  shiny.  I  tried  it  in  several 
lighting  situations  and  invariably  saw  my- 
self on  the  TouchWindow.  This  is  bad 
enough  on  a  nt)nrenective  monitor,  but  if 
your  monitor  already  has  a  reflective 
screen,  you  wind  up  with  two  sets  of  re- 
flections, one  over  the  other.  Here  again, 
the  problem  would  be  minimized  with  a 
TurboTouch  monitor. 

On  the  plus  side,  the  membrane  switch 
technology  means  you  can  touch  the  panel 
with  anything  at  all.  Moreover,  the  Touch- 
Window  requires  minimal  pressure. 

The  TouchWindow  software  driver  is 
best  described  as  minimal.  Written  in  as- 
sembly language,  it  filters  and  smooths  the 
raw  data  from  the  TouchWindow  and 
makes  the  result  available  to  a  user-defined 
interface  table.  As  written,  the  driver  is 
most  easily  linked  to  C  programs  using  ei- 
ther the  Lattice  C  compiler  or  Microsoft  C 
compiler.  A  Turbo  Pascal  version  of  the 
driver  is  also  available. 

For  those  who  would  like  help  in  creat- 
ing applications.  Personal  Touch  Corp. 
sells  the  TurboTouch  Programmer's  Tool- 
kit. This  includes  the  SAYWHAT  screen 
generator  program  and  Personal  Touch's 
own  EzTOUCH,  a  RAM-resident  utility 
and  device  driver. 


FACT  FILE 


TouchWindow 

Personal  Touch  Corp. 

4320  Stevens  Creek  Bl  vd . ,  #290 

SanJose.CA  95129 

(408)  246-8822 

List  Prices:  Game  port  version,  including 
software,  $229.95;  serial  version,  including 
software,  $289.95  TurboTouch  Program- 
mer's Toolkit,  $200. 

Requires:  Analog  game  port  for  game  port 
version;  serial  port  for  serial  version.  10-  to 
15-inch  monitor. 

In  Short:  A  touch-screen  that  you  can  touch 
with  anything,  not  just  a  finger,  the  Touch- 
Window  comes  with  a  programmer's  tool  kit 
that  helps  you  create  applications.  Although 
the  screen  has  a  problem  with  parallax  and 
glare.  Personal  Touch  Corp.  's  TurboTouch 
monitors,  in  which  ttie  touch  panel  is  mount- 
ed directly  on  the  monitor's  screen,  eliminate 
these  problems. 
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S  AYWTl  AT  lets  you  create  screens  that 
you  can  call  on  from  within  dBASE,  BA- 
SIC, Turbo  Pascal,  or  a  number  of  other 
programs.  EzTOUCH  enables  you  to  de- 
fine touch-active  targets  within  the  SAY- 
WHAT screens:  it  then  sends  strings  of 
text  to  your  program  as  if  you  had  typed 
them  at  the  keyboard. 

Personal  Touch  Corp.  is  now  "looking 
at"  approaches  that  let  buyers  use  touch- 
screens  without  programming.  For  now, 
the  company  isn't  willing  to  be  more  spe- 
cific than  that,  but  it  may  be  worth  waiting 
for  future  developments. 

NO  EDITOR'S  CHOICE  We  were  un- 
able to  recommend  an  editor's  choice  in 
this  category  because  all  the  touch-screens 
reviewed  require  far  more  programming 
than  they  reasonably  ought  to.  However,  if 
you  are  interested  in  programming  your 
application,  the  TouchWindow's  Turbo- 
Touch Programmer's  Toolkit  affords  the 
easiest,  least-expensive  route  for  most  ap- 
plications. Where  price  is  not  a  matter  of 
concern,  the  MicroTouch  Screen  may  be 
preferred  because  of  its  fine  control  and 
lack  of  parallax.  iiS 

M.  David  Stone  is  a  contributing  editor  of 
PC  Magazine. 
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There's  One 
Personal 
Computer 
Company 

ThatAlwa[ys 
Hasihe 

Solutions 


Board-level  best.  Do  you  recog- 
nize these  boards?  Look  under 
the  hood  of  your  IBM  *  PC,  XT 
or  AT*  With  sales  of  SixPakPlus," 
Rampage'  and  Advantage™  multi 
function  boards 
exceeding  2  mil- 
lion, you  can  bet 
most  IBM  Personal 
Computers  are 
enhanced  by  AST. 
Think  of  us  every 


time  you  need  more  memory, 
more  I/O,  graphics  or  modems 
for  your  PCs,  XTs,  ATs,  and  yes, 
especially  the  new  IBM  Personal 
System/2!"  AST  enhancements 
contribute  to  a 
more  productive 
overall  office 
environment. 

First  in  a  series 
of  system  solu- 
tions. Waste  no 

Hundreds  of  solutions  to  enhance 
your  IBM  PC. 


time  trying  to  match  compo- 
nents to  create  a  complete  sys- 
tem. You  can  purchase,  plug  in 
and  operate  AST's  integrated 
workstation  solutions  in  no  time. 

All  of  our  products  meet  our 
strict  guidelines  for  industry  com- 
patibility, but  advanced  architec- 
ture and  innovative  technology 
transform  AST  computing  solu- 
tions into  something  more. 

You  get  more  performcince 


Cr 


Memory 
MuMunclion 
Data 
Communications 

Graphics 

Laser  Printers 

LANs 

Personal 
Computers 

Total  Solutions 


With  so  many  different  standards  and  daily  advancements  in  the  personal 
computer  industry  it  becomes  a  superhuman  responsibility  to  stay  informed. 
And  yet,  you  must,  in  order  to  select  the  best  products  for  your  company 
and  your  own  personal  computer. 

What's  the  solution?  Rely  on  one  company— 
AST  Research.  With  a  solid  track  record  for 
quality  and  performance  among  a  full-range 
of  computer  solutions  for  the  IBM  PC,  XT,  AT 
and  Personal  System/2,  AST  has  earned  a  name 
that  assures  satisfaction. 

You  Guessed  It! 


'  ■'> 


RJE  Solutions 


®® 

®® 

0 

D 

3270  Solutions 


the  expertise  to  AST. 

Our  terminal  emulation  prod- 
ucts lead  the  industry  in  pro- 
viding unique,  cost-saving  ways 
for  your  PCs  to  be  linked  with 
minicomputers  or 
mainframes.  And 
our  simple-to- 
install  networks 
with  advanced 
operating  system 
features  appeal 

Connectivity  for 
DEC  computers. 


to  both  first-time  and  sophisti- 
cated users. 

Bridging  the  computer 
gap  with  DEC"'  and  Apple* 
enhancements.  AST  crosses 
industry  bound- 
aries to  bring 
Apple  and  Digital 
Equipment  Corpo- 
ration (DEC)  users 
the  same  expe- 
rience and  com- 

IHM.  Apple  and 


mitment  to  quality  we  give  to 
the  IBM  world. 

In  addition  to  manufacturing 
industry-specific  enhancements, 
AST  offers  products  that  bridge 
normally  incompatible  technol- 
ogies—like MS-DOS  coprocessor 
boards  that  allow  Macintosh 
users  to  run  IBM  applications  soft- 
ware and  terminal  emulation  pack- 
ages allowing  IBM  PCs  to  com- 
municate with  DEC  computers. 
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from  the  AST  Pre- 
mium/286"'AT- 
compatible  personal 
computer,  with  its 
10  MHz  processing 
speed  and  true,  zero  wait-state 
operation.  You  get  more  exten- 
sive printer  and  plotter  emula- 
tions and  faster,  high-quality 
output  from  the  AST  TbrboLaser. 
And  more  software  and  complete 


Complete  system  solutions  based  on 
the  AST-Premium/ 2H6. 


first  desktop 
publishing  solu- 
tion for  the  IBM 
world,  the  AST 
Premium  Publisher.™ 
Compatible  connectivity. 
Buy  communications  solutions 
today  that  you  can  continue  to 
expand  and  use  tomorrow.  AST's 
complete  line  of  micro-to-mini, 
micro-to-mainframe,  gateway 


system  compatibility  from  the       and  local  area  networking  solu- 


tions provide  total  compatibility 
with  industry  standards.  Plus,  a 
common,  user-friendly  interface 
throughout  AST's  communica- 
tions products  allows  you  to  mix 
and  match  AST  products  in 
order  to  create  a  custom  solution. 
So,  if  SNA,  BISYNC,  5251,  3270, 
LU6.2PU2.1,  Gateways,  NetWare^ 
Token  Ring  Network,  IEEE  802.3 
and  other  communications 
specifications  worry  you,  leave 


Please  send  me  information  on  the  following 
□  IBM: 

□  Multifunction 

□  PC  to  Mainframe/ 
Minicomputer 
Communications 

□  Graphics 


□  Apple  enhancement  products 

□  DEC  enhancement  products 


Name 


Title 


Showing  up  in  first  place,  worldwide.  It's  no  F 
accident  that  AST  products  continue  to  win  over 
the  hearts  and  minds  of  editors  and  customers 
alike.  AST's  track  record  for  quality  is  hard-earned. 

It  begins  with  1,150  employees  throughout  the 
world  singularly  committed  to  product  excellence. 
It  continues  with  state-of-the-art  research  and 
development,  manufacturing  and  worldwide 
corporate  facilities  encompassing  a  quarter  of  a 
million  square  feet.  And  it's  carried  on  by  a  wide 
network  of  dealers,  OEM  partnerships,  distributors, 
training  personnel  and  service  centers  always  at 
your  service. 

Whether  your  business  requires  a  single  board, 
or  complete  system,  you'll  find  AST  Research  is 
the  single  solution  for  powerful  computing.  Call 
us  today  at  (714)  756-4700.  Or  fill  out  the  coupon 
below  and  mail  it  to  AST  Research,  Inc.,  2121  Alton 
Ave.,  Irvine,  CA  92714-4992.  L  
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□  Local  Area  Networks 

□  AST  Premium/286 
Personal  Computer 

□  AST  Premium  Publisher 

□  AST  TUrboLaser 


Company 


Address 


City/Stjtc/Zip 


Phone 


To  help  us  better  serve  you,  please  list  the  magazine  and 
issue  date  in  which  this  ad  appeared  
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COVER  STORY  ■  ALFRED  POOR 


TRACKBALLS: 

STATIONARY  MICE 


T 

■  um  a  mouse  on  its  back. 
I  rub  its  tummy,  and  it 

■  won't  run  around.  That's 
H  the  principle  behind 

trackballs. 

Mmm^^^^m  Essentially  mice  that 
do  not  require  desk  space  to  move  around 
on,  trackballs  still  offer  the  mouse's  cursor 
control  and  precise  movement  for  menu 
selection,  drawing,  and  even  character  in- 
put via  macros.  Instead  of  moving  the 
mouse  around  on  your  desktop,  you  move 
the  trackball  around  in  its  stationary  hous- 
ing. This  article  looks  at  three  of  these  al- 
ternate input  devices:  Fulcrum's  Trackball 
Plus  and  Honeywell's  comLYNX  and  mi- 
croLYNX  trackballs. 

As  with  their  more  mobile  cousins,  the 
electronic  rodents,  trackballs  can  be  at- 
tached to  your  PC  a  number  of  ways.  The 
Trackball  Plus  and  the  comLYNX  attach 
to  a  PC  serial  port,  while  the  microLYNX, 
with  the  keyboard  plugged  into  its  cable. 


attaches  to  the  PC's  keyboard  port.  The 
trackballs'  inner  workings,  like  those  of 
the  mice,  are  also  varied:  the  two  Hon- 
eywell trackballs  have  mechanical  posi- 
tion sensors,  and  the  Fulcrum  device  uses 
an  optical  mechanism. 

As  with  other  cursor  control  devices,  all 
trackballs  do  not  yet  work  with  Windows, 
even  if  they  can  emulate  a  Microsoft 
Mouse.  If  you're  working  with  Windows 
applications,  make  sure  the  device  you're 
interested  in  will  work  with  them  before 
making  your  purchase  decision. 

The  only  other  drawback  is  that  holding 
down  a  button  and  moving  the  trackball  at 
the  same  time  can  be  awkward  (a  problem 
that  Honeywell's  comLYNX  solves  by 
adding  an  extra  "toggle"  button).  Other- 
wise, trackballs  have  the  same  advantages 
as  mice. 

Trackballs  are  priced  equivalently  to 
mice  and  do  the  same  job.  Whether  you 
choose  to  use  an  immobile  mouse  or  a  hy- 


Ifyou*r€  hooked 
on  mice  but  not  tidy  enough 
or  blessed  with 
enough  desk  space  to 
use  one,  try  a  trackball. 
Ifs  a  mouse  that 
can't  scurry  around. 
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■  TRACKBALLS 


he  operation  of  a  trackball  is  very  similar  to  the 
operation  of  a  mouse.  Moreover,  one  could  con- 
struct a  trackball  using  any  of  the  technologies  used  for 
mice.  The  trackball  shown  is  the  optomechanical  type. 
The  ball  sits  in  a  cradle  formed  by  three  cylinders.  Two 
of  the  cylinders  connect  to  disks  with  equally  spaced 
cutouts  on  them.  When  the  ball  spins,  the  cylinders 
1^  1  ^  and  disks  turn.  Two  sets  of  LEDs  send  light 

*  _      A  through  the  slots  onto  photodefectors. 

This  creates  the  waveforms  that  are 
sent  to  the  computer  and  that  the 
software  interprets. 

^  /  Liglil  source* 


perkinetic  one  may  be  a  matter  of  personal 
style.  If  you  don't  want  a  mouse  scurrying 
across  your  desk,  you  may  find  that  a 
trackball  fiLs  your  alternate  input  needs. 

FULCRUM  COMPUTER 
PRODUCTS 

Fulcrum  Trackball  Plus 

Fulcrum  Computer  Products'  Fulcrum 
Trackball  Plus  is  a  cursor-control  device 
with  a  multiple  personality.  Though  it 
works  like  a  Microsoft  Mouse  that  stays  in 
one  place,  the  $95  Trackball  Plus  can  also 
emulate  other  devices. 

The  Trackball  Plus  is  built  with  an  opti- 
cal positioning  mechanism,  so  there  are 
few  parts  to  wear  out.  It  has  six  buttons,  all 
on  top  of  the  unit.  The  buttons  are  labeled 
1 ,  2,  3,  4,  A,  and  5.  The  A  button  is  de- 
signed to  work  as  an  alternate  cursor  key 
for  work  in  such  CAD  programs  as  Auto- 
CAD). 

Startup  The  trackball  is  a  cinch  to  in- 
stall. With  the  computer  turned  off,  you 
plug  the  product's  serial  connector  into  an 
available  COM  port  and  plug  its  separate 
DC  power  supply  into  a  regular  power 
socket.  Boot  up,  and  you're  ready  to  go. 

Your  first  attempt  to  make  practical  use 
of  the  unit  might  be  frustrating,  however, 
especially  if  you  rely  on  the  manual  for 
guidance.  The  highly  technical  documen- 


tation is  not  clearly  organized  and  lacks 
clear,  step-by-step  startup  instructions. 

Press  buttons  1,  2,  3,  and  5  all  at  the 
same  time,  and  you  enter  a  mode  selection 
pha.se.  You  then  press  one  or  more  buttons 
to  select  the  emulation  you  want;  for  in- 
stance, you  press  button  number  3  to  get 
the  Microsoft  Mouse  mode.  Four  of  the 
buttons  are  extra  baggage  in  the  Microsoft 
Mouse  mode,  but  they  come  into  play  with 
other  emulations. 

MODES  AND  DRIVERS  The  Trackball 
Plus  starts  out  in  the  mode  that  emulates 
the  Summagraphics  tablet.  To  change  to 


,  an 

EMM  FACT 


FILE 


Fulcrum  Trackball  Plus 

Fulcrum  Conipuler  l^rcxlucts 
4.S9  Allan  Ct. 
Hculdsburg.CA  9.^448 
(7()7)4.^.V()2()2 
List  Price:  S95 

Requires:  IX)S  2.0  or  later,  RS-232  serial 
piirt. 

In  Short:  A  cDinpacl.  low-priced  trackhall 
that  can  emulate  a  MicniMil'l  Mouse,  a  Mouse 
Systems  mouse,  or  a  USI  OptoMouse.  as 
well  as  the  Summayraphics  Hit  Pad.  the 
Houston  Instrument  Hipad.  and  the  Tcktron- 
ics  Plot  10. 

CIRCLE  6S2  ON  READER  SERVICE  CARt3 


another  emulation  mode,  you  simply  send 
the  unit  a  software-initiated  command. 

The  Trackball  Plus  comes  with  driver 
options:  for  Microsoft  Mouse  emulation 
and  for  Mouse  Systems  mouse  emulation. 
With  the  Microsoft  Mouse  mode  selected, 
you  must  load  the  Mouse  driver.  After  that 
you  will  be  able  to  use  the  trackball  as  a 
mouse.  The  Trackball  Plus  emulation  driv- 
er was  one  of  the  few  that  I  tested  that  func- 
tioned with  Windows. 

You  must  hold  down  a  button  to  maik 
text  or  move  a  graphic  item  ("dragging" 
the  cursor)  as  you  do  with  a  mouse.  But  it's 
somewhat  difficult  to  hold  down  the  button 
as  you  use  the  trackball  to  drag,  an  opera- 
tion that's  easier  with  a  mouse.  Hon- 
eywell's comLYNX  solves  this  problem 
with  a  middle  push  button  that  toggles  on 
so  you  don't  have  to  hold  one  of  the  other 
buttons  down  continuously.  According  to 
a  Fulcrum  representative,  the  company 
plans  to  implement  such  a  "toggle  button" 
through  the  driver  in  a  future  upgrade. 

Aside  from  this  drawback,  the  Track- 
ball Plus  works  well,  with  precise  cursor 
control  fairly  easy  to  achieve.  CAD  users 
who  want  the  option  of  emulating  a  variety 
of  mouse  and  digitizing  pad  products  will 
find  that  the  compact,  low-priced  Track- 
ball Plus  can  help  them  get  the  widest  flex- 
ibility out  of  their  system  without  taking  up 
much  desk  space  or  requiring  much  of  an 
investment. 
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HONEYWELL  INFORMATION 
SYSTEMS  INC. 

comLYNX 
microLYNX 

The  microLYNX  and  the  comLYNX 
trackballs,  from  Honeywell  Information 
Systems,  are  as  identical  as  twins  with  this 
single  exception:  they  hook  up  to  different 
parts  of  your  PC.  The  microLYNX  con- 
nects to  the  PC's  keyboard  port  along  with 
your  keyboard,  whereas  the  comLYNX  at- 
taches to  a  serial  port.  Both  these  pnxlucts 
sell  for  $169. 

Each  of  the  units  has  a  large,  black 
trackball  mounted  in  an  8'/;-  by  3-inch 
beige  housing.  Below  the  trackball,  three 
push  buttons  serve  various  functions  de- 


FACT  FILE 


comLYNX 

Honeywell  Inrormation  Systems  Inc. 

OperatiY  Inlerface  Group 

102  E.  Baker  St. 

Costa  Mesa.  CA  92626 

(800)  824-3522 

(714)979-5300 

List  Price:  $169 

Requires:  DOS  2.0  or  later,  serial  port  con- 
figured as  COM  I  or  COM2. 
In  Short:  A  solidly  tniilt  serial  port  trackball 
that  needs  less  space  than  a  mouse.  Its  inno- 
vative third  iHitton  adequately  .solves  the 
problem  of  "dragging"  by  toggling  the  other 
two  buttons  on  and  off,  thereby  eliminating 
the  need  to  hold  one  down  while  you're  mov- 
ing the  trackball. 

CIBCLE  650  ON  REAC€R  SERVICE  CARD 

mkroLYNX 

Honeywell  Information  Systems  Inc. 
Operator  Interface  Group 
102  H.  Baker  St. 
Costa  Mesa.  CA  92626 
(800)  824-3522 
(714)979-5300 
List  Piice:  $169 
Requires:  DOS  2.0  or  later. 
In  Short:  A  solidly  built  trackball  that  con- 
nects to  the  keyboard  port  and  takes  up  less 
space  than  a  mouse.  IJnIike  the  comLYNX. 
the  microLYNX  suffers  slightly  from  the 
awliwardness  of  having  to  hold  down  one  of 
the  Inittons  to "  'drag ' '  the  cursor  while  you '  re 
moving  the  trackball  to  indicate  the  dilution 
and  extent  of  drag. 
CIRCLE  651  ON  READER  SERVICE  CARD 


rc  IVackballs: 

Summary  of  Features 

(Products  listed  in  ascending  price  order) 


Fulcrum 


Trackball  Plus 

comLYNX 

microLYNX 

List  price 

$95 

S169 

S169 

Size  of  housing  (Inches) 

41',  ■  5 

8':  ■  3 

8'c  ■  3 

Position  sensors 

Optical 

Mechanical 

Mecfianical 

interlace 

Serial 

Serial 

Keyboard 

Number  of  buttons 

6 

3 

3 

Power  supply 

External 

External 

None* 

Menu  generator 

None 

None 

None 

Software  included 

None 

Pop-Up  Menu' 

Pop-Up  Menu' 

Mouse  emulation 

Microsoft. 
Mouse  Systems 

Microsoft 

Microsoft 

Applications  Supported 


Fulcrum 

Traciiball  Plus 

comLYNX 

microLYNX 

Microsoft  Windows 

• 

O 

O 

1-2-3 

• 

• 

• 

Microsoft  Word 

• 

o 

WordStar 

O 

• 

WordPerfect 

o 

• 

AutoCAD 

• 

• 

Versa  CAD 

• 

• 

PC  Paintbrush 

• 

o 

Freelance  Plus 

• 

Dr.  Halo 

• 

• 

o 

PageMaker 

• 

o 

o 

Ventura  Publisher 

• 

-Indicates  Editors  Choice  O — Yes      — No   'Uses  PCs  power  supply    'The  Pop-Up  Menu  is  a  separate 
memory  routine  thai  produces  a  pop-up  wirxlow  in  which  you  can  program  the  trackt>all  button  macros  and 
adjust  cursor  speed. 


pending  on  how  the  unit  i.s  configured. 

When  you  first  power  up.  the  unit's  de- 
fault is  set  in  text  mcxle.  Turning  the  traclc- 
ball  produces  the  same  effect  as  pressing 
the  cursor  keys.  The  three  push  buttons  are 
fully  programmable,  and  you  can  set  them 
to  produce  up  to  30  characters  each  as 
macros.  You  can  also  choose  to  adjust  the 
cursor  movement  speed  when  in  the  text 
mode. 

THE  ""DRAGGING  DILEMMA"  For 

graphics  programs,  both  the  microLYNX 
and  comLYNX  units  emulate  a  Microsoft 
Mouse.  You  use  them  to  move  the  cursor 
and  perform  a  "dragging"  movement  to 


mark  text  or  to  move  a  graphic  item.  The 
two  outer  push  buttons  located  below  the 
ball  operate  like  the  mouse's  buttons, 
which  you  hold  down  in  order  to  perform  a 
"drag." 

But  trying  to  hold  a  button  down  while 
moving  around  the  trackball  is  at  best  a  dif- 
ficult maneuver.  Honeywell  has  solved 
this  problem  on  the  comLYNX  by  using  a 
third  push  button  between  the  two  outer 
ones.  You  press  the  middle  button  first, 
then  one  of  the  outside  buttons,  and  that 
generates  the  same  effect  as  if  you  held 
down  the  outside  button  continuously. 
Pressing  any  of  the  three  push  buttons  re- 
leases the  dragging  effect.  This  feature  is 
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LABELING 
SOFTWARE 


TXXIBli  FtmtT/SIZE 
I!  ItiT  sms.  II  M  CX! 


CODES 

If! 

EASY-FAST-S279 


For  Epson/IBM/Okidata  and 
NOW!  LaserJet  Printers 

•  Labels  for  shelves,  bins,  inventory 

•  Text  readable  up  to  50  ft. 

•  Bar  Codes:  I  2  of  5,  UPC/  EAN 
MIL-STD,  AIAG,  Code  39 

•  Any  size  label  •  Flexible  format 

•  Color  options  •  Reversals  •  Fast 

•  File  input  •  Menu  driven  •  S49-S279 

30  Day  Money  Back  Guarantee! 

WORTHINGTON 

DATA  SOLUTIONS 

417-A  Ingalls  Street 
Santa  Cruz.  California  95060 

408/458-9938 


Bar  Code  Readers 

for  PC,  XT,  AT,  PS/2 


The  Fulcrum  Trackball  Plus  ( left),  from  Fulcrum  Computer  Products,  offers  precise  cursor 
control  and  the  ability  to  emulate  a  wide  variety  of  mice  and  digitizing  pads .  The  comL  YNX  ( center) 
and  microLYNX  (right),  from  Honeywell  Information  Systems,  emulate  the  Microsoft  Mouse  but 
do  not  work  with  Windows. 


yHEDITOR'S 
CHOICE 


•  Fulcrum  Trackball  Plus 

Trackballs  still  have  a  way  to  go, 
but  of  the  three  reviewed  here  the 
nod  goes  to  the  Fulcrum  Trackball 
Plus.  While  its  $95  price  is  as  low  as 
the  least-expensive  mouse,  it  also 
emulates  a  wide  range  of  other  input 
devices,  such  as  the  Microsoft 
Mouse,  the  IMS!  OptiMouse,  and 
numerous  digitizing  tablets,  such  as 
the  Summagraphics  Bit  Pad,  the 
Houston  Instrument  Hipad,  and  the 
Tektronics  Plot  10.  Flexibility  arul 
value  give  it  the  edge  over  the  com- 
petition. 


not  included  on  the  microLYNX. 

Both  trackballs  come  with  two  sets  of 
programs.  The  first  is  a  driver  that  enables 


the  trackballs  to  emulate  the  Microsoft 
Mouse.  (They  do  not,  however,  work  with 
Windows.)  The  second  program  is  a  sepa- 
rate memory  routine  that  produces  a  pop- 
up window  in  which  you  can  program  the 
trackball  button  macros  and  adjust  cursor 
speed. 

The  comLYNX  came  through  with  an 
unreadable  disk,  which  was  replaced  by 
the  vendor  too  late  for  us  to  review  for  this 
issue.  However,  1  was  able  to  work  with 
the  microLYNX.  The  software  works  just 
fine,  and  the  text  mode  set-up  program  is 
both  easy  and  intuitive.  The  clearly  written 
manuals  describe  adequately  how  to  oper- 
ate the  units. 

Overall,  these  trackballs  are  viable  al- 
ternatives to  standard  mice.  While  they  are 
larger  than  mice,  their  stationary  habits 
should  make  them  easier  to  live  with.  Until 
the  microLYNX  finds  a  better  way  to  drag, 
such  as  using  a  third  button,  my  nod  goes 
to  the  comLYNX.  M 

Alfred  Poor  is  a  frequent  contributor  to  PC 
Magazine. 


RS-232  model  $399 

SAVE-A-SLOT  model  $385 

(pictured) 

NO-BOX  Slot  model  $339 

•  Rugged  Metal  Case  &  Wand 

•  Reads  8  different  Bar  Codes 

•  Attacfies  as  2nd  Keyboard 

•  No  software  needed  to  add  bar 
code  reading  to  your  system 

30  Day  Money  Back  Guarantee! 

WORTHINGTON 

DATA  SOLUTIONS 
417-A  Ingalls  Street, 
Santa  Cruz.  California  95060 

408/458-9938 
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Cci 


From  360K  to  TOMB, 
we've  still  got  your  number. 


7- 


A 


Plem  MRd  m  yoor  Taidon  Fact  Pae, 

I  conipnhensive  hi  oI  Ittantm  and  pradiict  ravtnn. 


Position 


Company 


Address 


Ciiy/Slale 


Telephone 


TaiMM  CoapMw  Cwpwatln 
405  Scltun  Mw 

Moorpirk.CA  93021 
805/378  6104 


P/C8/3 


The  best  value  in  personal 
computing  just  got  even 
better.  We've  added  more 
standard  features  while  low- 
ering our  prices*  even  further. 
Starting  at  an  incredible  $850, 
our  XT-compatible  workstations 
now  come  with  a  standard  dual 
video  adapter  and  a  serial  port. 
In  our  line  of  AT-compatibles 
there  is  a  choice  of  five  models,  starting 
at  a  low  $1,899.  And  all  come  with 
additional  standard  features  such 
as  a  powerful  1MB  of  main  memory, 
a  serial  port  and  a  parallel  port.  And 
at  prices  that  are  consistently  around 
407o  less  than  our  major  competitors. 

But  a  low  price  doesn't  mean  you  have 
to  sacrifice  quality.  Tandon  personal 
computers  are  brought  to  you  by  a 
trusted  manufacturer  who  has  been 
an  industry  leader  for  over  a  decade. 

For  the  Tandon  dealer  nearest  you 
call  toll-free  1-800-338-4555.  In 
California  call  1-800-237-1735. 

Tandon  Personal  computers.  With 
selection  and  price,  we've  still  got 
your  number. 


kUKitctird  rciitil  pTKc  Moniior  noi  included 


Price.  Selection.  Quality. 


CIRCLE  135  ON  READER  SERVICE  CARD 


CPA- 


TM 

The  Visual  Approach  to  Accounting 


Unlike  menu-driven  batch  systems  with  separate 
modules,  NewViews  opens  windows  on  an 
integrated  hierarchy  of  accounting  documents 
that  are  related  in  real  time. 


No  Menus  •  No  Modules  •  No  Batches 


NewViews  is  a  complete  double-entry  accounting 
system  for  the  IBM  personal  computer  family.  It 
uses  a  new  visual  approach  that  is  creating  un- 
precedented excitement  and  interest  in  accounting 
software.  Now  carried  by  Softsel,  NewViews 
represents  the  first  generic  accounting  system  on  the 
market. 


NewViews  is  a  clear  indication  that  software  is  becoming 
easier  to  use.  And  its  clean  design  and  ease  of  use  are  get- 
ting noticed. 

Nancy  Trespasz;  Computer  Reseller  News,  April  20,  1987 


19  8  6 
Winner  of  PC  Magazine's 
Award  for  Technical  Kxcellcnce 


The  developers  of  NewViews  threw  away  all  the  time- 
honored  assumptions  about  accounting  software  and  came 
up  with  a  unique-and  better-way  of  doing  it. 
Bill  Machrone;  PC  Magazine,  December  9,  1986 


See  NewViews  in  action 
at  a  free  seminar  in  one 
of  40  cities  across  the 
U.S.  Call  to  reserve  a 
seat  and  receive  a  free 
demo  disk. 


This  is  a  generic  software  package  that  can  be  adapted 
to  a  variety  of  applications  —  the  limit  is  only  the  user's 
ability  and  imagination. 

Robert  Williams;  The  Bottom  Line,  April  1986 


Complete  Financial  Accounting 


NewViews  is  a  trade  mark  of  Q-^' Page  Associales  Inc. 
&  1986  W.Q-  Page  Associales  Inc. 

IBM  is  a  registered  trade  mark  of  International  Business  Machines  Corp. 
Softsel  is  a  registered  trade  mark  of  Sofiscl  Computer  Products  Inc. 


$695. 


Major  credit  cards,  check  or  money  orders  accepted. 
CII«:LE  104  ON  READER  SERVICE  CARD 
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(416)  923-4567 
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SOFTWARE  ■  MERV  ADRIAN  AND  TOM  BADGETT 


DESKTOP 
ORGANIZERS: 


MORE  FEATURES, 
FEWER  CONFLICTS 


RAM -rcsidcut  desktop 
organizers  have  become 
better  behaved  and  more 
sophisticated.  While 
their  features  have 
branched  out  from  the 
standard  calculator, 
notepad,  calendar,  and 
dialer,  serious  compatibility 
problems  no  longer 
hamper  convenience . 


T 

■  t's  been  3  years  since  Borland's  SideKick  first 
I  enchanted  users  by  turning  the  pop-up  utility 
I     into  what  seemed  like  a  panacea  for  all  that 

ailed  the  single-tasking  PC. 
Today,  pop-up,  RAM-resident,  or,  more  officially, 
TSR  (terminate-and-stay  resident)  desktop  applica- 
tions give  you  everything  you  could  ask  for  from  the 
calculators,  calendars,  notepads,  and  dialers  offered 
by  the  pioneering  SideKick  and  PolyTron's  PolyWin- 
dows  to  the  file  managers,  DOS  utilities,  program- 
ming tools,  macro  generators,  screen-capture  utilities, 
serial  communications,  and  micro-to-host  links  of- 
fered by  such  packages  as  Lotus's  Metro. 
TSR  desktop  organizers  like  the  14  we  look  at  here 
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■  TSR  DESKTOP  ORGANIZERS 


are  convenience  tools  for  saving  timc-cun- 
suming  steps.  With  these  programs  in  resi- 
dence, you  can  use  features  that  your 
standalone  application  doesn't  of- 
fer—without quitting  the  application  and 
loading  another  program.  Using  a  TSR, 
you  simply  pop  up  a  window  on  top  of  the 
ninning  application,  dien  jot  down  a  note, 
calculate  figures,  update  your  calendar,  or 
even  dial  a  phone  number.  When  you're 
done,  a  single  menu  choice,  keystroke,  or 
keystroke  combination  will  bring  you  back 
to  the  application. 

MIXED  BlOSSiNGS  With  their  handy 
features  and  ability  to  hop  easily  from  ap- 
plication to  application,  it's  no  wonder  that 
TSR  dedctop  (xganizers  have  become  so 
popular  and  their  developers  so  prolific. 
But  using  TSRs  hasn't  always  been  as  easy 
and  convenient  as  it  should  be. 

Typical  early  TSRs  worked,  at  best, 
most  of  the  time.  If  you  were  lucky,  when 
they  didn't  work,  the  pop-up  application 
simply  wouldn't  load  and  run;  if  you 
weren't  lucky,  it  would  freeze  the  comput- 
er, dumping  unsaved  data  and  forcing  a 
cold  boot.  The  first  version  of  SideKick,  one 
of  the  pioneers  if  not  the  first  pop-iq>  desk- 
top organizer,  was  unpredictable.  Users 
discovered  compatibility  problems  with 
certain  applications,  such  as  A'yH'ri/e//. 

We  locked  at  all  die  problems  of  RAM 
residency  in  depth  in  PC  Magazine'^  Spe- 
cial Report  on  RAM  Residency  ("Taking 
Up  Residence,"  Volume  5  Number  20). 
Since  then,  TSRs  have  changed  for  the 
better;  at  the  same  time  software  develop- 
ers have  been  changing  nonresident  (no- 
grams  to  help  users  !;ikc  advantage  of  the 
TSR  proliferation.  Side  Kick,  for  instance, 
now  avoids  compatibility  problems  by  de- 
manding to  be  loaded  last.  XyWrite, 
which,  like  Microsoft  Word  and  Samna 
Word,  uses  keyboard  interrupts  in  much 
the  same  way  TSR  programs  do,  now  of- 
fers RAM-resident  compatibility  by  allow- 
ing you  to  substitute  a  more  compatible 
keyboard  driver,  at  the  cost  of  some  more- 
sophistkated  XyWrite  functions. 

In  addition  to  becoming  more  sophisti- 
cated and  better  behaved  over  the  years, 
pop-up  applications  offer  more  bang  for 
the  buck.  The  ones  we  reviewed  range 
from  $25  to  $295,  but  most  are  in  the  less- 
than-$100  range.  The  original  SkkKkk 


HOW  TSRs  WORK 

TSR  programs  generally  use  built-in 
DOS  interrupts  or  functions  to  ter- 
minate but  stay  resident.  Generally,  you 
execute  the  program  once  from  the  DOS 
prompt  like  any  other  application.  When 
the  program  terminates,  it  executes  a  rou- 
tine to  make  DOS  think  the  [xogram  is  a 
part  of  DOS. 

The  area  of  memory  occupied  by  the 
TSR  application  is  reserved,  just  as 
memory  is  reserved  for  DOS,  so  that  sub- 
sequent applications  don't  oveiwrite  diat 
sectioo  of  memoiy.  These  utilities  look 


for  certain  key  combinations — Ctri-Alt, 

for  example — as  the  signal  for  regaining 
control  of  the  computer,  suspending  the 
running  application,  and  executing  their 
own  instructions. 

This  prcKcss  gives  the  impression  that 
multiple  simultaneous  tasks  are  being 
conducted,  but  actually  only  one  applica- 
tion is  running  at  a  time.  When  the  TSR 
utility  executes,  the  concurrent  applica- 
tion is  put  on  hold  until  the  utility  stops 
operating  and  turns  control  ova-  to  the 
original  q)plkation. 


cost  $49.95,  while  competitors  like  Lo- 
tus's Spotlight  went  for  $75  as  recently  as 
last  year.  Added  features  have  led  to  high- 
er price  tags,  but  not  a  significant  amount 

compared  to  the  increase  in  value.  Metro, 
which  has  many  more  features  than  either 
the  current  $84.95  SideKick  or  Spotlight 
(which  it  replaced),  sells  for  only  $85. 

While  Borland  was  and  is  the  market 
standard,  others  have  surpassed  Side- 
Kick's  functionally.  The  new  SideKick 
Plus  should  make  Borland  competitive 
again,  but  it  wasn't  available  in  time  to  be 
reviewed  for  this  article. 

Another  significant  change  has  been 
that  most  TSR  utilities  reviewed  forthisar- 
ticle  are  not  copy  protected  (the  exceptions 
are  the  Integrated  WorkSteaion  and  Power- 
Up!  One-Key  Combo).  Earlier  versions  of 
many  packages  either  required  you  to  keep 
the  master  floppy  disk  in  the  A:  drive  or  to 
execute  a  hard  disk  install  utility.  Neither 
of  these  options  was  sati.sfactory.  Remov- 
ing cumbersome  copy  protection  schemes 
helped  TSRs  become  lighter  on  their  feet, 
easier  to  use,  and  simpler  to  install. 

WHAT  THEY  OFFER  Although  the 
TSR  products  reviewed  here  benefit  from 

these  improvements,  they  all  share  a  com- 
mon heritage  in  the  features  offered  in  the 
original  verskm  of  SideKidc.  calculator, 
notepad,  calendar,  and  dialer — of  course, 
each  may  implement  these  differently  or 
offer  many  exU'a  features. 

Here's  what  you  can  expect  to  find  of- 
fered by  the  TSR  desktop  market,  as  repre- 
sented by  tiie  14  programs  we  evaluated: 


■  Calculators.  Calculators  are  one  of 

the  most  useful  features  of  a  pop-up  desk- 
top utility.  Many  of  the  programs  now 
available  enhance  the  basic  calculator  witii 
financial,  statistic,  or  scientific  functions 
in  addition  to  the  usual  four  keys  and  per- 
cent function.  Some  have  running  video 
"tapes"  that  you  can  print  to  get  a  hard 
copy  record  of  the  calculations.  Some  cal- 
culators even  handle  decimal-to-hexadeci- 
mal  and  binary  oonveraon. 

■  Notepads  and  EtBtors.  Most  users 
report  heavy  use  of  their  TSR  desktop  or- 
ganizer's notq>ad  or  text  editor.  No  matter 
what  odier  word  processor  you  have,  an 
ASCII  editor  you  can  access  from  inside 
other  applications  can  save  not  only  steps 
but  time,  mon^,  and  data. 

A  clipboard  feature  is  an  increasingly 
popular  part  of  TSR  editors.  The  clipboard 
lets  you  capture  a  screen  or  part  of  it  and 
copy  it  to  an  editor,  where  you  can  modify 
it  or  write  it  out  to  another  application.  The 
clipboard  is  extremely  useftil  for  opera- 
tions like  moving  spreadsheet  numbers 
into  an  invoice  or  financial  report  and 
transferring  notes  into  a  word  processing 
document,  as  well  as  for  progranuner  tasks 
like  documenting  programs  and  tracking 
and  reporting  bugs. 

■  Calendars.  Once  you  use  a  pop-up 
calendar,  paper  desktop  calendars  seem 
cumbersome  and  archaic.  Most  TSR  desk- 
top calendars  store  a  one-line  reminder  for 
any  time  throughout  the  day,  and  some  at- 
tach full-screen  or  larger  notes  to  each  of 
these  hour-by-hour  enuies.  Alarm  features 
on  the  appointment  utilities  beq>  the  oom- 
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Copyrighted  material 


Service  Period 
07-01 


.  Boost  msplay  speed  a.  muc.  as  300% 

.  Fast,  fucxerless  scrolling  on  color 

monitors 
.BOCt  cursor  spae<i*su,P  on. 

.V.»da..m.tso«BeaoH,ourscr«n 
.FuBDOScomn.an.ed.tmg*r=c.U 
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00 


THE 


ilicroHelp 

UTILITY 


^  f„„  waA  43  lines  and 
support  for  EGA  f  n.odes. 

Multisync  J-<3'=' 
compatible  with  PS/2- 


The  MIcroHelp  Utility  is  an  incredible 
combination  of  practical  enhancements 
that  save  you  time,  trouble  and  money. 
All  the  little  helpers  you  need  In  one 
small*  resident  program. 

•  Have  DOS  displaj-.s  so  fast  you'll 
ase  our  true  Scroll  Lock  to  slow 
them  down. 

•  Type  multiple  DOS  commands  on 
one  input  line. 

•  Recall  previous  DOS  commands  with 
ftill  editing  power. 

•  Add  26th  line  (yes.  26)  of  date,  time 
and  ke>'board  state  on  monochrome 
and  CGA  monitors.  EOA  has  same 
status  on  line  25  or  43. 

•  See  what  scrolled  off  your  screen  — 
even  view  it  on  a  second  monitor. 

•  Set  your  own  cursor  size,  incltiding 
different  sizes  for  overstrike  and 
insert  iTKxles. 

•  Set  IX)S  forcgroutul  and  background 
colors,  lise  colors  you  didn't  know 
were  possible  on  a  PC. 

•  Speed  cursor  action  (you  set  the  rate) 
and  maintain  a  254-byte  keyboard 
buffer. 

•  Turn  off  "snow  checking"  if  your 
monitor  doesn't  need  it. 

•  Intercept  Shift  PnSc  when  no  printer 
is  attached.  Send  a  form  feed  to  your 
printer  with  a  selectable  "hot  key". 

•  Blank  screen  automatically  or  with  a 
"hot  key  ".  Saves  screen  "burning" 


and  keeps  data  confidential.  Works 
with  "PS'O  monitors. 

•  Our  true  Scroll  Lock  suspends  your 
program  when  you  hold  key.  Reacti- 
vates it  with  release 

•  Much  more — we  don't  have  room  to 
describe  it  all. 

Also  Available  from  MicroHelp 


Boost  program  .speed  and  save  hours 
of  work  with  our  assembly  language 
subroutine  library  for  programmers. 
No  knowledge  of  assembly  language 
needed.  Instant  data  displays,  menus 
and  windows.  Speedy  sorts.  Read  disk 
directory.  And  much  more.  Versioas 
available  for  Quickbasie/IBM  Bascom, 
TUrbo  Pascal  and  Turlxi  Basic. 

Makes  compiled  BASK^  programs 
memory  resident.  Use  as  linle  as  7K.** 
Choose  your  hot  key.  Auto  screen 
save/restore  when  you  pop  up  and  pop 
down.  Compatible  with  QuickBASIC  & 
IBM  Bascom.  With  QB  2  +  ,  EK)S  3  or 
later  is  required. 

Save  hours  of  work.  Capture  and  edit 
text  screens  on  a  "what  you  sec  is  what 
you  get"  basis.  Autonutically  draw  and 
center  boxes  and  lines.  Generate  source 
code***  to  redisplay  screens  in  your 
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programs.  Create  demos/prototypes/ 
tutorials  with  NO  ROYALTIES. 


Read  and  chaiige  system  confl[ 
and  keyboard  state.  Plug  characters 
into  keyboard.  Swap  printers,  COM 
ports  and  monitors  on  the  fly.  Eliminate 
printer  timeouts.  Recover  BASIC  pro- 
grams saved  with  "p".  And  much  more. 

money-bac;k  giiarantee 

All  MicroHelp  software  comes  with  a 
30-day  performance  guarantee.  Call  for 
details. 

Hardwarr  KcqttlrvincaUi  Kj'M.vlXM.  2  .   IBM  PC,  XT.  Al  «r 

iliwc  ci.m(KiiiMrv.  lm.tiHjin|t  miWb  antl  ntKhmn 

•  Mmimum  lOK  plu*  huffcr  .futc  (lypM-i)  ..MiTiKunuttm  f»  Jlv.'^Kl 
If  IMS  mrmin  t.  iviiUhk-  ont\  loK  nl  IX)S  mcmiin  »  uicd 
i^'o  w.  rr  t,inipjlS.tr  «Mh  VMlrKkk  aiul  ViprrKo'l 
"»  ilh  ii^uAul  fcM.vtll%k  niudulr  (IVM  Kn|uin-;t  Ut *  \n  Lun 
fttw  rtlhcf  i  hjKj  dtvk  I IM  rK|UrH]ni  imnim  .w  HAM  dak  In 
immio  hrviKKlMOk  ""BANK  (iiHl  Mjtl)  2).  rbitoii  l^lJHaJ 
lint  I  Mjih  ^1  dHAS^  ft;  Av^cmhW 

Mali  OnWs  ackl  shipping  antl  hamtlinK  (I'S,  H. 
Caiuda  »S.  cIscwIkti-  JI8)  V1.SA  or  MC  acii-pCttl. 

MicroHelp 

I      ♦     N      •  C 

2220  Carlyle  Drive.  Marietta,  (iA  30O(>2 
CALL  NOW  TO  ORDER 


In  Georgia,  call  (404)  973-9272 


■  TSR  DESKTOP  ORGANIZERS 


Desktop  Organizers:  Summary  of  Features  (continues ) 

(Products  listed  in  ascending  price  order) 

Powtr-Upl 
One-Key 


PC-DetliTeani 

Combo 

Partner-PC 

TeamWortt 

Pertis-PC 

HQ 

PC-Oesk 

List  price 

$25.00 

$49.95 

$59.95 

$65.00 

$69.95 

$79.00 

$79.00 

USER  INTERFACE 

Order  of  loading  tfie  program 

Variable 

Variable 

Last 

Last 

Last 

Variable' 

First 

User-defined  screen  colors 

• 

O 

• 

O 

• 

• 

• 

Movable  pop-up  windows 

• 

O 

• 

O 

• 

• 

O 

User-defined  hot  keys 

O 

o 

• 

O 

• 

O 

o 

Supports  installation  of  Individual  modules 

O 

• 

• 

O 

O 

• 

o 

Removable  from  memory  without 

o 

o 

O 

• 

• 

• 

• 

rebooting 


DOS  INTERFACE 

Directory  creation 

Disk  formatting 

Directory  list 

Delete  files 

Copy  files 

CHKDSK 

RIe  display  (type) 


O 

o 


o 
o 
o 
• 

o 


o 

o 
o 
o 
o 
o 
o 


o 
o 
o 
• 

o 
o 
o 


o 
o 


o 


ASCII  TABLE 

• 

O 

o 

• 

• 

o 

o 

MACROS 

Learn  mode 

o 

o 

.  o 

o 

o 

o 

o 

Macros  can  be  edited 

o 

o 

o 

o 

o 

• 

o 

Compatible  with  all  outside  applications 

o 

o 

o 

o 

o 

• 

o 

Multiple  macro  files 

o 

o 

o 

o 

o 

• 

o 

[2  —Indicates  Editor's  Choice.        Vbs  O— No 

*Must  be  loaded  last  if  you  also  wish  to  untoad. 

puter's  speaker  at  the  appointed  time  to  re- 
mind you  of  a  scheduled  appointment, 
even  when  the  appointment  screen  is  not 
displayed. 

■  Dialers.  Automatic  dialers  and  pop- 
up communications  programs  add  a  level 
of  connectivity  and  convenience  to  your 
operations.  When  you  want  to  make  a  call, 
you  search  for  the  appropriate  name  or 
company  in  your  database  of  personal  or 
business  contacts  or  in  your  phone  directo- 
ry. With  the  proper  record  displayed  on  the 
screen,  you  pop  up  the  dialer,  and  it  calls 
the  number  automatically  from  the  screen 
display. 

■  DOS  Utilities.  Pop-up  DOS  utilities 
can  be  invaluable.  How  many  times  have 
you  tried  to  save  a  new  data  file  to  a  floppy 
disk,  only  to  discover  that  the  floppy  disk 
is  unformatted?  With  TSR  DOS  access, 
you  can  suspend  the  running  application, 
access  the  DOS  format  utility,  and  return 
to  the  original  application  without  losing 
any  data. 

■  ASCII  Tables.  Programmers,  as 
well  as  users  who  need  to  send  escape 
codes  to  their  printers,  need  to  know  both 
the  ASCII  and  hexadecimal  representa- 
tions of  the  PC  character  set.  If  this  infor- 
mation pops  up  right  on-screen,  it's  one 


less  chart  to  paste  next  to  the  wall. 

■  And  More.  Some  TSR  packages 
even  include  a  fairly  sophisticated  and 
functional  database  program  to  help  you 
keep  necessary  names,  addresses,  and 
telephone  numbers  at  your  fingertips,  right 
in  memory.  Also  available  in  some  pack- 
ages are  programming  tools,  macro  gener- 
ators, lock-up  features,  serial  communica- 
tions, encryption/decryption  options,  and 
micro-to-host  links. 

As  desktop  organizer  programs  go  up- 
scale and  add  more  features,  they  begin  to 
resemble  the  low  end  of  integrated  soft- 
ware. Once  a  notepad  adds  page  offsets, 
perf  skips,  boldfacing,  and  underlining, 
it's  a  word  processor.  Likewise,  a  card  file 
you  can  sort  or  mask  and  print  only  some 
of  the  fields  becomes  a  minidatabase.  The 
trade-off:  they  need  more  memory,  or  only 
the  kernel  remains  resident  and  the  appli- 
cations must  load  from  disk. 

THE  MEMORY  CONSIDERATION 

Most  people  actually  need  and  want  to  use 
only  a  few  of  the  many  features  the  new 
TSR  desktop  organizers  offer.  In  order  to 
attract  new  users,  program  developers  are 
now  trying  to  pack  their  products  with  as 
many  of  these  features  as  possible,  but 


loading  in  added  features  tics  up  large 
chunks  of  valuable  RAM. 

Contributing  to  the  RAM  overhead 
problem  is  the  fact  that  TSR  desktop  orga- 
nizers have  been  joined  in  the  fight  for 
RAM  residency  by  other  types  of  pro- 
grams in  the  TSR  world:  thesauri,  spelling 
checkers,  memory  managers,  J-2-3  utili- 
ties, keyboard  enhancers,  background 
communications,  and  more.  A  combina- 
tion of  software  utilities  that  seem  neces- 
sary in  the  abstract  may  become  a  high- 
cost  option  when  you  consider  the  amount 
of  RAM  required. 

As  a  result,  when  choosing  a  TSR  desk- 
top organizer,  you'll  not  only  want  to  find 
the  one  that  offers  the  most  features,  you'll 
want  to  assess  how  much  memory  you're 
willing  to  dedicate  to  the  TSR. 

The  best  TSR  for  your  needs  may  per- 
form only  a  few  functions,  as  long  as 
they're  functions  you  use  daily  and  can't 
get  from  your  other  applications. 

But  if  you  really  need  lots  of  features, 
you  have  another  alternative.  The  TSRs  re- 
viewed here  use  memory  in  different 
ways.  Some  load  all  the  desktop  organizer 
options  in  memory  at  startup,  maximizing 
their  access  speed;  but  others  load  only  a 
kernel,  or  shell,  program  that  calls  up  disk 
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l" 

Pop-Up 

PolyWindows 

WordPerfect 

DeskSel 

Integrated 

DeskPlus 

SiileKicl( 

Metro 

HomeBase 

Library 

Plus 

Workstation 

List  price 

$84.95 

$84  95 

$85  00 

$89  95 

$129  00 

$129  95 

$295  00 

USER  INTERFACE 

Order  of  loading  the  program 

Ust 

Ust 

Variable 

Last 

Last 

Variable 

Not  specified 

User-defined  screen  colors 

• 

• 

• 

• 

• 

• 

Movable  pop-up  windows 

• 

• 

• 

O 

• 

• 

O 

User-defined  hot  keys 

• 

• 

• 

• 

O 

• 

O 

Supports  installation  of  individual  modules 

• 

• 

• 

• 

• 

• 

o 

Removable  from  memory  without 

• 

O 

o 

o 

O 

o 

relx>oting 

DOS  INTERFACE 

Directory  creation 

• 

o 

• 

o 

Disk  formatting 

o 

o 

• 

o 

o 

o 

Directory  list 

• 

o 

• 

• 

o 

Delete  files 

• 

o 

• 

• 

• 

Copy  files 

o 

o 

• 

• 

• 

CHKDSK 

• 

o 

o 

o 

File  display  (type) 

• 

o 

• 

• 

• 

ASCII  TABLE 

• 

• 

• 

o 

o 

o 

O  (partial) 

MACROS 

Learn  mode 

o 

o 

• 

o 

• 

o 

O 

Macros  can  be  edited 

o 

o 

• 

• 

o 

O 

Compatible  with  all  outside  applications 

• 

o 

• 

o 

• 

o 

o 

Multiple  macro  files 

• 

o 

• 

o 

• 

o 

o 

overlay  llles,  which  you  can  store  sepa- 
rately on  your  h;ird  disk  lo  save  precious 
RAM.  With  a  program  using  the  latter  ap- 
proach to  memory ,  you  can  experiment 
with  the  available  features  ot  the  package 
you  have  chosen,  decide  which  features 
you  use  most  consistently,  and  forget  the 
rest  for  everyday  use. 

Some  packages  also  allow  you  to  re- 
move any  T.SR  utility  from  memory  as  it 
becomes  necessary.  You'll  probably  want 
to  install  a  T.SR  program  you  use  regularly 
by  using  prtigram  install  commands  in  an 
AUTOl-XI-C.BAT  Hie.  But  you  also  need 
to  be  able  to  remove  specific  modules  of 
the  package  when  you  want  to  use  applica- 
tions that  interfere  with  the  TSR  or  that 
need  more  memory  than  you  have  avail- 
able with  the  TSR  loaded.  A  package  that 
forces  you  lo  reb(H)t  to  free  up  memory  can 
be  both  inconvenient  and  irritating. 

If  you  juggle  several  TSRs,  consider  a 
TSR  manager  such  as  Referee  ($69.^5. 
from  Persoft,  Madi.son,  Wisconsin)  and 
PopDrap  from  InfoStmctures. 

Tucson.  Arizona).  They  allow  you  todrt)p 
a  TSR  utility  from  memory  even  if  it's  not 
the  last  one  loadeil.  h'or  more  information, 
see  'Taking  Up  Residence,"  Volume  5 
Number  20. 


INTERFACES  AND  DISPLAYS  When 
ch(K)sing  a  TSR  desktop  i)rgani/.cr.  you'll 
also  want  to  consider  the  program's  inter- 
face mcth(xls  and  screen  displays.  Some  of 
the  programs  use  pop-down  menus  with 
linglish-languagc  options;  you  select  the 
options  by  moving  the  cursor  and  hitting 
Return  or  a  designated  function  key.  This 
interface  methcxi  makes  the  program  easier 
to  learn  and  at  first  easier  to  use.  Other  pro- 
grams use  an  Alt-"hot  key"  approach, 
which  some  u.sers  find  faster  and  more 
convenient. 

The  on-screen  appearance  of  the  orga- 
nizers can  also  be  an  important  consider- 
ation. Some  TSR  calculators,  for  example, 
actually  l(H)k  like  a  standard  calculator, 
even  with  a  "tape"  that  scrolls  toward  the 
top  of  the  screen.  Others  bear  no  resem- 
blance to  an  actual  calculator,  they  just  do 
the  same  job.  Also,  some  programs  let  you 
overlay  windows  to  see  more  than  one 
mcxJule  at  a  tiine,  the  calendar  along  with 
the  notepad,  for  example.  Others  clear  the 
screen  each  time  you  call  up  am)ther  iikxJ- 
ule.  Detailed  graphics  and  multiple-win- 
dow systems  make  it  easy  to  compare  data, 
but  they  may  cause  you  to  sacrifice  speed. 

The  TSR  utilities  we  tested  are  general- 
ly well-behaved  and  work  fine  with  most 


standard  applications.  But  you  ma\  have 
to  experiment  with  the  installation  se- 
quence if  you  are  using  more  than  one  TSR 
utility — a  thesaurus,  a  keyboiird  enhancer, 
and  a  desktop  organizer,  for  example. 

Some  rSRs  demand  that  you  install 
them  immediately  alter  DOS  because  they 
don't  check  for  non-DOS  software  before 
deciding  where  to  position  themselves  in 
memory.  Others,  such  as  network  drivers, 
frequently  must  be  installed  last  to  function 
properly.  If  you  have  difficulty  ainning  a 
TSR  with  certain  software  applications, 
try  changing  the  order  in  which  you  load 
the  programs. 

ONGOING  SEARCH  Basically,  the 
proliferation  of  TSRs  like  these  desktop 
organizers  reflects  an  intensified  search  for 
multitasking  capabilities.  Multitasking, 
partitioning,  and  operating  environments 
like  DESQview  address  the  issue  of  multi- 
ple applications  running  concurrently. 
Windows.  CiEM  Desktop,  and  Top  View 
offer  possible  s»)lutions,  but  these  environ- 
ments arc  guilty  of  some  of  the  same  of- 
fenses against  DOS  as  TSRs  are. 

As  memory  sizes  grow,  CPUs  become 
more  powerful,  and  new  versions  of  DOS 
arc  intnxluced,  running  concurrent  appli- 
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IMS-286 

10  MEGAHERTZ 

$999 

Base  System 


•  Inlel80286processorrunningat  lOMHz. 
switch  wlectablrlobMHz 

•  rhocnixBIOS 

•  5l2KBRAMcxpandablclo  IMBon 
system  board 

•  1.2MBdisketledrivc 


•  Dual  diskette  drive/fixed  disk  controller 

•  Enhanced,  101-key  keyboard 

•  CliK  k-i  aii'ndar  with  balli-ry  backup 

•  200-watl  power  supply 

•  llluslratod  installation  and 
operations  manual 


lOMHz,  ^jj-  -  QQ 

MonoGraphic  System.  J>JLJLyy 

•  High  resolution monixrhromegraphicsadaptercard 

•  12"  high-resolution  Hal  screen  display 

•  Intel 80286 runningat  lOMHz 

•  oto  lOMHzswitchable  clock  speed 

•  Ph.K'nixBlOS 

•  640KBRAMuptolMBonmolherboard 

•  1. 2MB  lloppy  drive 

•  Dual  lloppy  hard  disk  controller 

•  Enhanced,  101-key  keyboard 

•  Cl(Kk  <  calendar  with  battery  back-up 

•  200  watt  power  supply 


$1599 


lOMHz, 

EGA  Color  System. 

•  Enhanced  graphics  adapter  video  card 

•  14"  high  resolution  EGA  color  monitor 

•  Intel 80286  runningat  lOMHz 

•  6to  lOMH/switchablecIock speed 

•  Phoenix  BIOS 

•  640KB  RAM  up  to  1  MB  on  motherboard 

•  1 .2MB  (loppy  drive 

•  Du.il  floppy  hard  disk  contri>ller 

•  Enhanced,  101 -key  keyboard 

•  CK>ck  calendar  with  battery  back-up 

•  200  watt  power  supply 


$1799 


lOMHz,  42MB 
MonoGraphic  System. 

•  lOMH/ monographic  system  featured  above,  plus: 

•  42MB  last  access  (28ms)  MiniScribe  hard  disk 

•  SpecdSlor  partitioning  software 


$2199 


lOMHz,  42MB 
EGA  Color  System. 

•  EGA  color  system  teatured  above,  plus: 

•  42MB  fast  access  (28ms)  MiniScribe  hard  disk 

•  SpeedStorpartitioningsoftware 


lOMHz,  70MB  OnOQ 
MonoGraphic  System.  ^>JiUyy 

•  lOMHz  monographic  system  featured  above,  plus: 

•  70MB  last  access  (28ms)  MiniScribe  hard  disk 

•  SpeedStor  partitioning  software 


10MHz,70MB  C^AQQ 
EGA  Color  System.  ^>Z^yy 

•  EGA  colorsystem  featured  above,  plus: 

•  70MB  last  access  (28ms)  MiniScribe  hard  disk 

•  SpeedStorpartitioningsoftware 


Memory  and 
Math  Coprocessors 

1 20ns  25oK  C  hips,  nine  chips  per  set . .  .$35 
Intel  80287-8  math  coprocessor. .  .$269 


Floppy  Drive 

360KB  or  1 .2MBdiskeltedrivetoenhance 
yourlMS-28o 
360KB  ..$99  1.2MB. ..$109 

AT  I/O  Board 

Communications  support:  one  serial  and  one 
parallel  port. .  $69 

AT  Multifunction  Card 

OK  expandable  to  1 ,5MB.  serial  port,  parallel 
port,  game  port.  .$139 

1200  Baud 
External  Modem 

Autoanswer,  autodial,  auto  voice/data 
switching. ..$119 
Modem  cable. .  .$25 


INTELLIGENT  BUYERS  shop  for  superior  products  and  superior  value.  All  of  our 
products  come  with  a  one-year  warranty,  one  year  of  technical  pFione  support,  and  a  30-day 
money-back  guarantee.  We  do  not  charge  you  for  UPS  ground  shipping  witnin  the  continental 
United  States,  or  for  buying  with  your  credit  card.  Intelligent  Micro  Systems  is  The  Inteligent 
Choice. 

Texas  residents  please  add  7'/t  %  sales  lax. 


.iterial 


IMS-88 

10  MEGAHERTZ 

$489 

Base  System 


ln(el8088-l  processor  running  at  lOMHz, 

sflfCtablelobMHz 

P40KBRAM 

360KB  diskette  drive 


NOW,  INTELLIGENT  MIRCO  SYSTEMS 
OFFERS  NEW,  LOWER  PRICES  ON  ALL  OF 
OUR  COMPLETE  COMPUTER  SYSTEMS. 


Floppy  disk  controller 

AT-slyle  keyboard 

150-wall  power  supply 

Illustrated  installation  and  operations  manual 


$699 


lOMHz, 

MonoGraphic  System. 

•  High  resolution  monochrome Rraphitsadaptercird 

•  12"  high-resolution,  flat  screen  display 

•  Intel 8088-1  processor  runningat  lOMHz 

•  6  to  lOMHzswitchableclock speed 

•  640KBRAM 

•  360KBtl«ppy  drive 

•  Hoppy  disk  I  onlrcller 

•  AT-slyle  keyboard 

•  150-watt  powersupply 


lOMHz,  20MB  COQQ 
MonoGraphic  System.  4)V07 
•  Same  monographicsystem  featured  above,  plus: 
•Reliable20MBMiniScribehdrddisksystem 
with  Western  Digital  controller 


$1099 


lOMHz, 

EGA  Color  System. 

•  Enhanced  graphics  adapter  video  card 

•  l-l  ' high-resolution,  EGA  color  monitor 

•  Intel  8088-1  processor  runningat  lOMHz 

•  6  to  lOMH/switchableclock speed 

•  640KB  KAM 

•  360KB  floppy  drive 

•  Floppy  disk  controller 

•  AT-style  keyboard 

•  150-walt  powersupply 


$1389 


lOMHz,  30MB 
MonoGraphic  System. 

•  Same  monographic  system  featured  above,  plus: 

•  Reliable  30MB  MiniScribe  hard  disk  system  with 
Western  Digital  RI.I. controller 


lOMHz,  20MB 
EGA  Color  System. 

•  Same  EGA  color  system  featured  above,  plus: 

•  Reliable  20MB  MiniScribe  hard  disk  system  with 
Western  Digital  controller 


$1039        EGA  Color  System.  $1439 


Same  EGA  color  system  featured  above,  plus: 
Reliable  30MB  MiniScribe  hard  disk  system  with 
Western  Digital  RLl  controller 


Floppy  Drive 

360KB  floppy  drive  to  enhance  your 
IMS-88,., $99 

PC  I/O  Board 

Serial  port,  parallel  port,  game  port . .  .$69 
PC  Multifunction  Board 

384KB  RAM,  serial  port,  parallel  port,  game 
port,  andclock  calendar  with  battery 
back-up. .  $1 25 

576KB  Expansion  Board 

Expandable  to  192KB.  384KB,  or576KB  w  ilh 
64KB  or  256KB  i  hips.  Comes  with  0KB. .  $39 


1200  Baud 
Internal  Modem 

1 200  Baud  internal  modem  for 
communications  support. . .  $89 


To  Order  Call  Toll  Free: 

800-247-3084 

In  Texas  Call: 

512-250-8271 

For  Technical  Support 

512-250-8794 


IMS 


1633  Bibcock.  Suitr424  Sjn  Anionui.  T»  78220 


■  TSR  DESKTOP  ORGANIZERS 


Desktop  Organizers:  Summary  of  Features  (continued) 

(Products  listed  in  ascending  price  order) 

Power-Up  I 
One-Key 

PC-DetkTcatn  Combo  Partner-PC 


Teamwork 


Perks-PC 


HQ 


PC-Oetk 


CALCULATOR 


Percent 

• 

• 

• 

• 

o 

• 

o 

Financial  functions 

O 

o 

• 

o 

o 

o 

o 

Scientific  functions 

o 

o 

o 

• 

o 

o 

o 

NumlMr  base  conversion 

o 

o 

o 

o 

• 

o 

o 

Single  memory 

o 

• 

• 

o 

• 

• 

• 

Multiple  memories 

o 

• 

o 

o 

o 

• 

o 

On-screen  tape 

• 

• 

• 

• 

o 

• 

• 

Prlntina  canabiiitv 

o 

Screen  capture 

o 

o 

o 

o 

o 

Exports  values 

• 

• 

• 

• 

• 

• 

NOTEPAD 

Variable  screen  size 

o 

o 

• 

• 

• 

o 

o 

Variable  document  size 

0 

o 

• 

• 

• 

• 

0 

User-defined  command  keys 

o 

o 

o 

o 

0 

• 

o 

Entranced  text 

RrklH 
EWIU 

n 

o 

o 

w 

\j 

Ci 

o 

o 

w 

o 

a 

o 

Emptiasized 

o 

o 

o 

o 

o 

o 

o 

Ibp  and  t>ottom  margins 

O 

O 

o 

o 

0 

o 

o 

Block  operations 

Move 

o 

o 

• 

• 

• 

• 

• 

Copy 

o 

o 

• 

• 

# 

• 

• 

Delete 

o 

o 

• 

O 

o 

• 

Find 

o 

o 

• 

o 

• 

• 

Search  and  replace 

o 

o 

# 

• 

o 

• 

o 

Mail-merge  capabilities 

o 

o 

o 

o 

• 

Imports/exports  ASCII  files 

• 

• 

• 

• 

• 

Screen  capture 

0 

o 

% 

o 

o 

o 

PHONE  DIALER 

Auto-dial 

• 

0 

• 

• 

• 

On-screen  number  capture 

• 

o 

• 

o 

o 

Separate  ptione  directory 

• 

o 

0 

o 

o 

• 

• 

Phone  directory  holds  full  names  and 

o 

o 

o 

o 

• 

• 

addresses 

User-defined  lead-in  numtiers 

• 

o 

• 

• 

o 

• 

• 

Stripe  local  area  code 

• 

o 

o 

o 

o 

o 

o 

TELECOMMUNICATIONS 

BackgrouiKl  call/answer 

o 

o 

o 

o 

o 

o 

File  transfer 

o 

0 

o 

o 

• 

o 

o 

Auto-log-on  scripts 

o 

o 

o 

o 

o 

o 

o 

CALENDAR/APPOINTMENT  SCHEDULER 

Max.  no.  of  characters  per  description 

Unlimited 

22 

15t 

None 

Unlimited 

Unlimited 

Unlimited 

User-defined  times 

• 

• 

• 

o 

O 

• 

• 

Multiple  calendar/appointment  files 

• 

• 

• 

• 

0 

• 

0 

Alarm  function 

• 

• 

• 

o 

• 

• 

• 

Weekly/monthly  schedules  (one  entry 

O 

o 

• 

o 

o 

O 

o 

schedules  appointment  for  same  day 

of  each  week  or  month) 

Separate  clock/stopwatch 

• 

• 

• 

o 

o 

o 

o 

"To  do"  lists 

o 

o 

o 

o 

o 

o 

• 

DATABASE/FILER 

User-conflgural>le  file  structure 

o 

o 

o 

o 

o 

• 

o 

Name  and  address  files 

o 

o 

o 

o 

• 

o 

• 

Interfaces  with  auto-dialer 

o 

o 

o 

• 

• 

o 

• 

dBASE  III  compatible 

o 

o 

o 

o 

o 

o 

o 

import/exports 

ASCII  (in  columns) 

o 

o 

o 

o 

o 

o 

o 

ASCII  (comma  delimited) 

o 

o 

o 

o 

o 

o 

o 

.DBF 

o 

o 

o 

o 

0 

o 

o 

.DIF 

o 

o 

o 

o 

o 

o 

o 

j>i  —Indicates  Editor's  Choice.        \bs  O — No  tAppoinlment  scheduler  in  notepad  allows  80  characters. 
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PolyWindows 
DetkPlut  SMbKM 


Mairo 


HemtBase 


5? 

WordPerfect 
Llttrary 


Pop-Up 

DeskSet 

Plus 


Integrated 
IWMkStatiM 


P6rc©nt 

Financial  functions 
Scientific  functions 
Numbor  baso  convMSfon 
SinQitt  fTittfnof  y 
Munipiw  mwiioriM 

ExporU  valuM 

V 

O 
9 
w 
w 

• 
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TSR  DESKTOP  ORGANIZERS 


cations  may  become  practical.  No  one  yet 
icnows  what  the  new  IBM  OS/2  will  mean 
for  the  TSR  world.  Perhaps  TSR  programs 
will  no  longer  be  necessary  or  even  possi- 
ble with  new  applications  running  under  a 
multitasking  version  of  DOS. 

Lotus  and  Borland  both  are  working  on 
applications  program  interfaces  (APIs) 
that  serve  as  tiny  operating  systems  and 
rule-enforcers  for  TSRs.  Either  the  Bor- 
land or  the  Lotus  API  would  do  the  win- 
dowing and  disk  writes  for  the  other  TSRs, 
and,  to  the  extent  that  other  TSRs  obey  the 
master  TSR,  would  end  TSR  conflicts. 

In  the  meantime,  TSR  desktop  organiz- 
ers like  the  ones  we  review  below,  which 
are  listed  in  alphabetical  order  by  product 
name,  are  enhancing  traditional  single- 
user,  single-tasking  installations. 
—Tom  Badgett 


HomeBase 

Brown  Bag  Software's  HomeBase  is  a 
menu-driven,  user-definable  desktop  utili- 
ty, packed  full  of  features  for  a  reasonable 
$89.95.  Offering  both  novice  and  power 
users  the  features  and  functionality  they 
need,  HomeBase  includes  a  programma- 
ble calculator,  a  full-screen  editor  with 
clipboard,  a  EXDS  interface,  a  free-form 
and  template-driven  database,  a  calendar 
with  clock,  and  a  communications  utility 
featuring  Xmodem  file  transfer  and  back- 
ground e-mail  support. 

HomeBase  installs  and  runs  with  most 
hardware  configurations,  and  it  also  al- 
lows you  to  set  a  number  of  functions  and 
configurations  by  toggling  "switches"  on 
the  command  lines  that  invoke  the  pack- 
age— a  valuable  feature.  Examples  of 
HomeBase's  user-definable  functions  in- 
clude setting  the  features  you  want  to  be 
standard,  the  hot  keys,  and  the  colors  of 
the  pop-up  windows. 

Although  the  HomeBase  calculator 
takes  a  little  getting  used  to,  it  offers  fea- 
tures and  functions  that  are  rare,  even  in 
programmable  hand-held  calculators.  For 
one  thing,  you  can  establish  up  to  26  nu- 
meric variables  (for  example,  a  =  133)  to 
use  in  your  calculations  instead  of  the  nu- 
meric literals. 

Since  the  calculator  is  command  driv- 
en, you  can  modify  many  functions  by  typ- 
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The  HomeBase  calculator  offers  features  that  are  rare,  even  in  programmable  hand-held 
calculators.  For  instance,  you  can  modify  many  functions  by  typing  commands  at  the  prompt  line. 
Here  we  converted  decimal  numbers  to  hex  by  typing  HEX  at  the  prompt. 


ing  a  short  command  sequence  at  the 
prompt  line.  To  convert  a  displayed  deci- 
mal number  to  hex,  for  example,  you  sim- 
ply type  HEX  at  the  prompt.  The  com- 
mand DEC  switches  the  displayed  number 
back  to  decimal. 

HomeBase  uses  the  features  of  its  note- 
pad/editor in  several  applications,  includ- 
ing "notebase,"  a  flexible  database  filer 
that  supports  free-form  data  as  well  as  tem- 
plate-driven input  screens.  Using  the  tem- 
plate feature,  you  can  establish  screen 
overiays  to  format  data  into  a  name  and  ad- 
dress file,  for  example,  or  a  business  ex- 
pense file.  You  can  design  virtually  any 
convenient  record  template  to  organize 
notebase  data. 

The  full-screen  editor  is  easy  to  learn 
and  use.  The  Home,  End,  and  cursor 
movement  keys  operate  in  the  standard 
way,  to  jump  to  the  beginning  of  a  line  and 
to  the  top  and  bottom  of  a  document.  On- 
screen menus  support  such  functions  as 
Load  and  Save  a  file,  while  WordSlar- 
compatible  commands  conduct  block  and 
cursor  movement  operations. 

Despite  the  power  of  HomeBase,  we 
experienced  some  annoying  problems. 
The  installation  program  failed  to  copy 


two  menu  overiay  files  into  the  HomeBase 
directory  on  the  hard  disk.  Blank  pop-up 
windows  were  the  result,  making  it  impos- 
sible to  tell  which  functions  were  being  se- 
lected. The  manufacturer  identified  the 
problem,  though,  and  after  the  required 


^FACT  FILE 


HomeBase,  Verskm  2.5 

Brown  Bag  .Siillware 
2155  S.  Bascom  Ave. 
#114 

Campbell.  CA  9Mm 
(WKI)  52.^-0764 
(8(X)).12.1-5.\V5(in 
Calil.) 
I-lsl  I'ricc:  %H<-)M5 

Requires:  XOK  RAM  beytmd  other  system 
requia-mcnts.  two  disk  drives  (hard  disk  rec- 
ommended), IX).S  2.0or  later. 
In  Short:  A  menu-driven  T.SR  ulilil>'  that  of- 
fers many  features,  including  a  sophisticated 
programmable  calculator,  full-screen  editor, 
and  database,  with  the  case  of  use  th.-it  novice 
users  prefer  and  the  customizing  options  that 
power  users  demand.  Not  copy  protected. 
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Seeing  is  believing.  Which  is  why  Hewlett- 
Packard  invites  you  to  call  now  for  a  free  Graphics 
Gallery  Sampler -an  impressive  collection  of 
colorful  business  graphics  produced 
by  our  powerful  and  flexible 
oftware. 

We  want  you  to  see  for 
ourself  how  The  Graphics  Gallery 
^^can  give  you  an  important  vwining 
ge.  How  it  can  increase  the 
pact  of  every  presentation  and 
m  simple  reports  into  persuasive 
ocuments.  The  Graphics  Gallery  can 
elp  you  get  the  most  out  of  other 
oftware,  too. 

Do  you  use  1-2-3*  from  Lotus*?  The 
raphics  Gallery  will  easily  transform 
ose  unimpressive  Lotus 
aphs  into  persuasive, 
stomized  presentations 
nhanced  with  color,  text, 
lustrations,  and  more. 
Interested  in  desktop 
ublishing?  Our  remarkable 
oftware  works  with  the 
ading  desktop  publishing 
lackages.  And  it  creates 
ly  professional  results. 
What's  more.  The  Graphics 
allery  gives  you  a  flexible  choice 
if  output  Choose  from  colorful 
iverhead  transparencies  produced 
by  cin  HP  plotter  professional  35mm 
lides,  or  sharp,  printed  output -the 


'  -wit 


id  you  get  with  the  HP  LaserJet 

  printer  If  you've  got  an  IBM  PC/XT/AT 

or  compatible,  call  nght  now  for  your  free  Graphics  Gallery  Sampler 
and  the  name  of  your  local  Hewlett-Packard  dealer. 

We  want  to  prove  to  you  that  seeing  really  is  believing. 

Call  1-800-367-4772,  Dept.  709NR. 
right  now  and  get  a  FREE 
Graphics  Gallery  Sampler 
from  Hewlett-Packard 


EWLETT 
PACKARD 


1-2-3'  trom  Lotus* isa 
registeied  Uademark  oi 
Lotus  Development 
Corporauon 

1S02713 

OI987  Hewleu- Packard  Co 
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THE 


QRAPHICSGALLERY 

Hewlett-Packard  Company.  Attn:  Inquines  Dept 
1000  N  E  Circle  Boulevard.  Corvallis.  OR  97330 


□  Yes.  I'd  like  to  see  for  myself  how  good  The 
Grapiucs  Gallery  really  is,  so  send  me  your  free 
Graphics  Gallery  Sampler  and  the  name  of  my 
local  Hewlett-Packard  dealer. 
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HQ  is  one  of  the  more  full-Jeaiund  desktop  organizers,  lis  adequaie  calcidaun  .  sliowii  lure, 
performs  four-function  math.  It  also  lets  you  snitch  between  normal  algebraic  mode  and  Reverse 
Polish  Notation,  show  and  print  tapes,  and  export  data  easily. 


flies  were  copied  into  the  hard  disk  subdir- 
ectory, HomeBase  functioned  normally. 
Another  area  for  improvement  is  the  way 
HomeBase  handles  error  conditions:  when 
something  goes  awry,  it's  less  than  en- 
lightening, displaying  only  the  terse 
"Press  space  bar  to  continue  ..."  mes- 
sage. 

HomeBase  has  a  lot  to  offer,  even 
though  it  may  require  a  little  tweaking  until 
you're  completely  satisfied.  If  your  opera- 
tions are  of  the  "load  and  run"  variety,  a 
simpler  program  may  be  a  better  choice. 
But  if  you  need  the  wide  range  of  function- 
ality HomeBase  offers,  if  you  appreciate 
extensive  control  and  user-definable  fea- 
tures, and  you  like  Lotus-style  menus, 
then  HomeBase  is  well  worth  consider- 
ing.— ^Tom  Badgett 


HQ 

TEK  Microsystems  has  created  one  of  the 
more  full-featured  of  all  the  desktop  orga- 
nizers: HQ.  The  $79  program  includes  a 
macro  editor,  a  notepad,  a  calculator,  a 
card-file  organizer,  an  appointment  book, 
a  phone  book  with  dialer  feature,  a  DOS 
window,  and  a  LockUp  function.  HQ  uses 
memory  relatively  efficiently.  If  92K 
bytes  are  available,  any  of  the  applications 
can  run;  if  more,  you  may  use  several  si- 
multaneously. 

The  program's  context-sensitive  help 
system  comes  in  handy,  and  its  help 
.screens  that  accompany  error  messages  are 
useful  when  something  goes  awry.  Plus, 
HQ  has  many  helpful  features  that  make 
some  common  problems  less  likely;  for 
example,  like  1-2-3,  it  lets  you  type  a  disk 
or  pathname  and  .select  from  a  file  list  in 
appropriate  places  (all  the  more  impressive 
when  you  realize  that  Lotus's  own  Metro 
doesn't  have  this  capability). 

HQ's  QuickKey  option  is  a  full-fea- 
tured editor  for  macros.  Going  beyond  as- 
signing macros  to  keystrokes,  it  lets  you 
put  macros  on  menus  easily  and  assign 
their  "context"  (in  particular  applications, 
DOS,  HQ  itself,  or  "everywhere"). 
When  you  invoke  QuickKey,  HQ  displays 
a  list  of  available  macros.  A  leam  mode 
helps  out  when  you  forget  the  keystroke 
assignments,  and  you  can  protect  your 
macros.  You  can  also  play  them  back  in 


several  different  ways,  including  single- 
step,  and  HQ  pcnnits  you  to  nest  them. 

The  program  supports  prompting  for 
responses,  with  or  without  default  re- 
sponses included,  and  the  command  lan- 
guage includes  Uxiping,  wait-untils,  and 
variable  pauses.  A  direct  conversion  to 
1-2-3  fomiat  is  available,  and  "menu  mac- 
ros" invoke  menus  whose  macros  may 
themselves  call  other  menus.  QuickKey  is 
alone  more  than  worth  HQ's  $79  price. 

The  well-designed  appointment  book 
displays  the  calendar  and  appointments  on 
the  same  screen  and  allows  you  to  zoom  in 
and  out  on  the  intervals  or  set  an  appoint- 
ment for,  say  7:23.  Like  the  other  applica- 
tions, the  appciintment  btxik  has  a  Lotus- 
like menu  at  top  that  responds  to  the  first 
letter  of  commands  as  well  as  "point-and- 
shoot"  style.  A  string  search  feature  is 
available  to  search  everything  listed,  and 
you  can  have  multiple  appointment  books. 
HQ  supports  alarms  as  well. 

HQ's  adequate  calculator  performs 
typical  four-function  math,  and  you  can 
switch  it  into  normal  algebraic  mode  or 
Reverse  Polish  Notation  (RPN)  as  re- 
quired. You  can  show  and  print  a  tape  as 
well  as  export  data  easily. 


The  NotePad  offers  word  wrap  and  a 
built-in  memo  header;  other  than  that,  it's 
quite  standard.  The  Organizer,  a  card-style 
relational  table  manager,  can  categorize 
cards  and  perform  operations  based  on  that 
category  with  the  Limit  command. 

The  Phone  Book  is  organized  properly, 
a  rarity  among  these  products.  It  displays  a 


I'liK  Micrdsystems  Inc. 
2(K)7  MasNiichusclls 

.•\\c. 

(■ambiidgc.  M.-XO:!-*!) 
(()17)4y7-l2(K) 
List  I'rice:  S7^) 
Requires:  92K  RAM  in 
addition  to  other  system  requia-nK-nls.  one 
lliippy  disk  drive  (hard  disk  rccoiniiiendedl. 
IXJS  2.()orlaler.  Hayes  or  Hayes-compatible 
modem  for  aulo-diai  fealuav 
In  Short:  .\n  mipressive.  Iiill-fealured  pro- 
jiram  that  is  one  ol  the  best  \  alues  in  ihe  TSR 
desktop  organi/er  market  today.  Not  copy 
prolecled. 
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NoOtherftisonalCoimiiterHas 
Thought  Of  What  It  CanKemember. 


Astandard  1  megabyte  memoiy  expandable  to  aM  14  megabytes.  Available  storage  as 
deep  as  a  130  megabyte  disk  drive  with  a  40  megabyte  backup.  The  mind  reels  at  the  possibilities 
youH  find  inside  the  new  Compaq  Deskpro  386  at  Sears  Business  Systems  Center. 

Even  the  most  basic  386  has  the  power  to  run  the  most  popular  software  two  to  three 
times  faster  than  80286  based  PC's.  Store  up  to  5,000  more  pages  of  data.  Build  enormous 
spreadsheets.  Execute  elaborate  computer  aided  designs.  And  that  only  scratehes  the  surface. 

Infact^  at  Sears  Business  Systems  CenterjouUbe  able  to  see  that  about  the  only  thing 
difficult  to  do  with  the  Compaq  Deslq)ro  386  isoutgrowit  Checkyourlocal^Uow  Pages  or  call 
l-m533-2535,  in  Illinois, 1-800428-2426. 


W9  KC9ptth9 

DheonrCftl. 


Albany,  Albuquerque,  Atlanta,  Baltimore,  Birmingham,  Boston,  Buffalo,  Charlotte,  Chicago,  Cleveland,  Columbus,  Dallas,  Dayton,  Denver,  Detroit,  Fort  Lauderdale,  Fort 
Worth,  Fresno,  Grand  Rapids,  Greensboro,  Hartford,  Honolulu,  Houston,  Indianapolis,  Jacksonville,  Kansas  City,  Knoxville,  Las  Vegas,  Los  Angeles,  Louisville,  Miami, 
Milwaukee,  Minneapolis/St.  Paul,  Nashville,  New  Orleans,  New  York,  Oklahoma  City,  Orlando,  Phlladelphia,*Phoenix,  Pittsburgh,  Portland,  Princeton,  Richmond, 
Rochester,  St.  Louis,  Sacramento,  Salt  Lake  City,  San  Antonio,  San  Diego,  San  Francisco,  Seattle,  Syracuse,  Tampa,  Virginia  Beach,  Washington,  D.C.,  Wilmington 
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WWW?      mrnmrmi^mi      m^^'.M  ^ 

:th:  C:  ujer;  G;ze:    179800     toUl  files:  28 

free  space:  19707904  narked  files:  0 
action  status  utility  printer 


The  Integrated  WorkStation'.v  Directory  Processing  is  a  fullscreen  file  manugemcni  system  that, 
among  other  things,  allows  you  to  access  the  contents  of  a  subdirectory  and  execute  .COM  or  .EXE 
files  by  highlighting  them  and  pressing  Enter.  The  calcidaior  is  a  basic  fiiur-function  model. 


list  on  the  left  of  the  screen,  with  the  high- 
lighted entry  shown  in  a  window  on  the 
right  in  detail.  A  field  is  provided  for 
phone  numbers,  and  a  Dial  command 
works  without  your  having  to  put  the  cur- 
sor anywhere  special.  Find  and  Limit  oper- 
ations are  permitted,  and  you  can  generate 
printed  copies  of  the  cards,  a  Directory,  or 
labels  from  the  database. 

The  Disk  Manager  is  your  DOS  win- 
dow, allowing  you  to  list  directories,  sort- 
ed, if  desired,  by  several  options,  to 
change  and  make  directories,  to  type  files, 
and  so  forth.  It  includes  a  Locate  com- 
mand that  finds  files  anywhere  on  the  disk, 
and  it  also  permits  you  to  export  a  file  to 
another  HQ  module  or  application  pro- 
gram by  using  the  Shift-Alt-Backslash  key 
combination. 

password-ba.sed  LockUp  func- 
tion locks  your  information  away  from  in- 
terlopers. It  works  fine  unless  you  turn  the 
machine  off  and  on  again  (nothing  will 
help  under  that  scenario)  or  copy  the  ap- 
propriate module  over  from  a  floppy  disk 
and  reset  it  (and  that's  handy  if  you  ever 
forget  your  own  password). 

With  so  much  to  offer.  HQ  is  one  of  the 
best  values  in  the  TSR  desktop  organizer 
market. — ^Merv  Adrian 


Integrated  Workstation 

The  Integrated  Workstation  (IWS).  a  S295 
package  from  XYZT  Computer  Dimen- 
sions, is  one  of  the  finest  TSR  packages 
I've  seen.  Unfortunately.  IWS  still  clings 
stubbomly  to  the  old-style  INSTALUUN- 
INSTALL  form  of  copy  protection. 

IWS'^  main  menu  permits  you  to  create 
submenus  and  assumes  you  want  the  basic 
PC  functions  readily  available:  databa.se. 
word  processing,  and  spreadsheet.  Choos- 
ing these  functions  requires  using  sub- 
menus, but  you  can  change  the  menus  and 
remove  the  entries  or  set  them  to  invoke 
the  three  basic  functions  or  any  other  appli- 
cations. DOS  functions  are  also  directly 
available  from  this  main  menu,  and  not  in 
the  resident  piece. 

But  given  the  extras,  you'll  probably 
find  it  very  worthwhile  to  use  the  menu  to 
access  some  of  them.  The  DOS  FORMAT 
command,  for  example,  is  interactive 
here;  it  prompts  you  for  sector  count, 


whether  you  want  the  system  on  the  disk, 
and  so  forth.  The  interactive  BACKUP 
and  RESTORE  capabilities  are  perhaps 
the  biggest  boon  in  DOS  functions. 

Another  main  menu  option.  Phone 
Utilities/Quick  Letter,  also  adds  its  own 
twists  to  some  common  tools.  Quick  Let- 
ter, if  invoked  from  the  phone  list  func- 
tion, will  create  a  template  business  letter 
automatically,  with  the  addressee  (the  one 
you  had  selected  in  the  Phone  List)  filled 
in.  the  date  included,  and  your  name  ap- 
pended in  closing.  The  Phone  List  itself 
supports  dialing,  report  or  label  output  for- 
mats, sorting  on  any  field,  screening  con- 
ditions for  lists  (State  -  NY),  and  RND 
functions  on  the  first  letter  followed  by 
point-and-sh«it  (if  you  type  in  J,  forexam- 
ple,  you  see  all  the  Js;  you  then  highlight 
the  one  you  want  and  press  Enter  for  the 
detail  record).  You  can  also  use  Find  to  lo- 
cate unique  substrings. 

IWS's  reminder  function  gives  you  an 
attractive  added  feature;  even  though 
you've  already  seen  the  reminder,  a  func- 
tion key  lets  you  see  it  again  every  time 
you  ask.  Directory  Processing  is  a  full- 
screen file  management  system  with  its 
own  nice  touches.  To  see  the  contents  of  a 


subdirectory,  for  example,  you  simply 
highlight  it  and  press  Enter,  and  to  execute 
a  .COM  or  .EXE  file,  you  do  likewise  and 
get  a  set  of  choices,  one  of  which  is  execu- 
tion. If  the  file  is  obviously  textual  in  na- 
ture, IWS  gives  you  different  choices,  in- 
cluding print  and  list.  The  program's  well- 
thought-out  print  function  will  queue 


FACT  FILE 


Integrated  WmrkSlation 

(nvs) 

XYZT  Computer 
Dimensioas  Inc. 
150  Broadway,  #504 
NewYoric.NY  10038 
(212)608-6655 
List  Price:  $295 
Requires:  I  .SDK  RAM  beyond  tHher  system 
requirements,  hard  disk.  DOS  2. 1  or  later, 
Hayes  or  Hayes-compatible  modem  for  auto- 
dial feature. 

In  Short:  Two  products  in  one:  a  nonresident 
menu  and  file-handling  package  and  a  com- 
prehensive set  of  resident  utilities  called 
Breakthrough.  Copy  protected. 

CIRCLE  »72  ON  READER  SERVICE  CARD 
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requests  if  the  printer  is  unavailable. 

All  these  options  and  more  are  the 
benefits  of  using  /W5  if  you're  willing  to 
operate  under  the  menu  system.  In  addi- 
tion, a  password  protects  the  whole  system 
and  allows  you  to  liK-k  the  machine  up  if 
you  need  to  walk  away  for  a  while.  Anoth- 
er password  protects  t'le  supervisory  func- 
tions, which  let  you  aljust  the  parameters 
of  the  .system. 

RESIDENT  BREAKTHROUGH  The 

TSR  menu.  Breakthrough,  is  a  standard 
tool  set,  accessed  by  using  Ctrl-Alt.  Like 
the  rest  of  IWS,  it's  unusually  well  con- 
ceived and  executed. 

The  calculator  is  a  basic  four-function 
mtxicl  with  a  "tape,"  memory,  squares, 
and  square  rcx)ts.  One  truly  innovative  fea- 
ture is  Breakthrough's  ability  to  put  text  on 
the  tape  output. 

The  calendar,  which  you  page  via  the 
PgUp  and  PgDn  keys,  highlights  holidays 
and  disappears  to  reveal  the  appointments 
calendar  for  the  day  selected.  You  can  en- 
ter both  appointmenLs  and  reminders,  and 
you  can  toggle  the  clock  on  and  off. 

A  card  file,  which  uses  the  same  data- 
ba.se  that  the  phone  list  is  based  on,  appears 
as  needed  in  list  or  detail  format;  you  may 
al.so  dial  from  it.  The  list  u.ses  the  ptiint- 
and-shtx)t  technique;  once  the  detail  card  is 
displayed,  you  can  use  a  function  key  to  do 
the  trick. 

IWS's  1 32-character-wide  scratch  pad 
has  a  submenu  with  more  outstanding  in- 
novations, including  a  graphics  help  sub- 
function  that  shows  you  all  the  characters 
in  the  extended  graphics  set  with  the  Alt- 
key  combinations  on  the  numeric  keypad, 
the  ability  to  do  line  and  box  drawing  as  a 
result,  and  other  useful  additions.  From 
this  menu  you  can  find  and  replace,  print 
or  queue  to  printer,  perform  bUx:k  and  col- 
umn functions  including  color  setting,  and 
more.  The  many  customizable  parts  of 
tWS  include  not  only  the  passwords  but 
also  the  DOS  prompt  you  get  when  you 
exit.  You  may  also  customize  your  printer 
codes  and  set  up  hardware  options  with  the 
modem. 

IWS  brings  a  fresh  and  carefully  consid- 
ered approach  to  nearly  everything  but 
copy  protection.  Nevertheless,  it's  an  in- 
novative, full-featured  program  with  a  lot 
to  offer. — Merv  Adrian 


Metro 

Metro,  the  most  complex  and  full-featured 
of  the  desktop  utilities  we  reviewed,  is  Lo- 
tus Development  Corp.'s  $85  replacement 
for  its  Spotlight  utility,  with  compatible 
data  files  and  instructions  for  converting 
Spotlight  data  to  Metro  files.  Metro  is  not 
Spotlight  with  a  new  name;  it  offers  more, 
most  notably  a  word  proces.sor  and  a  mac- 
ro feature. 

Metro  includes  the  usual  calculator, 
notepad,  dialer,  appointment  book,  and 
ASCII  table,  but  in  addition,  Metro  offers 
a  separate  word  prcxessor  that  has  a  lot  of 
the  features  you  would  expect  in  a  stand- 
alone package.  A  clipboard  transfers  mate- 
rial among  the  various  Metro  applications 
or  between  Metro  and  outside  applications 
such  as  spreadsheets  and  word  processors. 

Metro  also  includes  a  time  manager 
with  a  countdown  timer  and  a  stopwatch  to 
track  time  spent  on  up  to  99  .separate  pro- 
jects. And  Metro's  list  manager  handles 
any  kind  of  date-oriented,  single-line  li.st 
or  reminder.  A  note  attachment  feature  lets 
you  link  a  full  screen  of  text  to  any  li.st 
item,  and  section  headings  gn>up  lists  un- 
der appropriate  topics.  A  filer  function  lets 


you  access  such  DOS-level  functions  as  di- 
rectory displays,  file  copy,  rename,  and 
delete,  and  Hoppy  disk  format.  These  fea- 
tures come  in  handy  when  you're  inside  a 
running  application  but  have  forgotten  to 
create  the  proper  subdirectories  or  to  for- 
mat a  fioppy  disk.  Finally,  Metro's  macro 
feature  suppt^rts  keyboard  and  program- 
ming macros. 

1-2-3  CONNECTION  Metro  has  the 
look  and  feel  of  Lotus's  /  -2-3.  Each  sepa- 
rate application  has  its  own  /-2-J-like 
menu  that  makes  learning  this  package  rel- 
atively easy  for  experienced  1-2-3  users. 

But  with  so  many  features,  Metro  keeps 
only  a  shell  in  RAM.  Lotus  specifies  that 
Metro  requires  a  minimum  of  80K  bytes  of 
RAM,  but  you  must  reserve  at  least  I20K 
bytes  of  RAM  if  you  want  to  use  all  this 
package  has  to  offer.  You  can  specify  be- 
tween 80K  and  5 1 2K  bytes  from  the  Metro 
configuration  screen  so  that  more  applica- 
tions can  be  loaded  concurrently.  Unfortu- 
nately, once  you  exit  an  application,  it  is 
removed  from  RAM  and  must  be  loaded 
from  disk  when  you  call  it  again.  More- 
over, keeping  all  of  Metro  at  your  finger- 
tips at  all  times  requires  438K  bytes  of  disk 
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Metro's  unique  lime  manager  with  countdown  timer  and  stopwatch  lets  you  track  time  spent  on  up 
to  99  separate  projects .  A  business-oriented  programmable  calendar  and  phone  directory  are  also 
pan  of  this  full -featured  package. 
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■  TSR  DESKTOP  ORGANIZERS 


space,  and  as  you  use  the  editor,  notepad, 
and  other  apphcations,  automatic  files  are 
created  that  use  additional  space. 

You  wouldn't  want  to  run  Metro  from  a 
floppy  disk  drive,  although  according  to 
the  documentation  this  is  an  acceptable 
configuration.  Too  much  disk  I/O  is  re- 
quired during  operation,  and  the  program 
requires  too  much  storage  to  make  floppy 
operation  feasible.  In  addition,  when  run 
from  a  floppy  drive,  even  on  a  high-perfor- 
mance machine,  Metro  is  simply  too  slow 
to  be  practical. 

Metro's  calculator  functions  as  a  busi- 
ness-oriented programmable  calculator 
with  built-in  programs  for  several  fmancial 
calculations,  including  payment  on  a  loan, 
interest,  and  future  value.  Values  can  be 
added  or  subtracted  from  a  calculator 
memory  to  handle  temporary  or  interim 
values.  Unlike  SideKick's  calculator,  Met- 
ro's calculator  does  not  support  number 
base  conversion.  The  Metro  clipboard  can 
transfer  calculator  values  to  other  applica- 
tions. 

Metro's  phone  directory  is  more  versa- 
tile than  SideKkk'a,  supporting  multiple 
di.splay  formats  and  a  labeling  function. 
You  can  use  the  phone  directory  to  dial 
numbers  with  an  intelligent  modem,  and 
you  can  print  mailing  labels  from  the 
phone  directory  database. 

The  notepad  editor  can  store  up  to  eight 
pages  of  text,  with  14  lines  on  each  page. 
Automatic  line  wrap  is  enabled  within 


Metro 

Ijilus  Development 
Corp. 

.'>.'>  C'anihridge  Pkwy. 
Canibriiltie.  MA  02142 
.  ^.  .  (6I7)577-S.S(K) 

fi-'  iVi'P^I 

Requires:  l2(tKRAM 

beyond  oilier  sysleni  requirenicnls.  iwodi.sk 
drive>  or  hard  di>k.  IXXS  2.0  or  later. 
In  Sliorl:  TSR  utility  that  Mip|xins  many 
business  and  pnxluclivily  |(miIs.  including 
clipboard  to  nnivc  data  ainong  v;irious  appli- 
cations: uses  l-2-.<  command  slruclurc  and 
nxinus  and  supports  keyboard  macros.  Not 
copy  pnrtecled. 
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each  page,  but  you  must  use  PgDn  or 
PgUp  to  flip  pages.  The  editor  supports 
many  more  features  than  the  notepad,  of- 
fering block  operations,  enhanced  text 
characteristics,  and  print  operations.  The 
amount  of  RAM  available  limits  editor  file 
size. 

Metro's  easy-to-use,  menu-driven 
macro  facility  works  like  ProKey  or  other 
keyboard  macro-generating  programs.  A 


■  Me/ro's  phone 
directory  is  more 
versatile  than  SideKick's, 
supporting  multiple 
display  formats  and 
a  labeling  function. 


learn  mode  stores  DOS  or  application  key- 
strokes in  a  form  similar  to  that  of  J-2-3, 
Release  2.  Alphabetic  and  numeric  keys 
are  stored  normally,  while  function  keys  or 
Other  special  keys  are  surrounded  by  curly 
brackets.  Macros  are  stored  in  user-de- 
fined disk  files.  Although  only  one  macro 
file  can  be  active  at  a  time,  the  number  of 
macros  you  can  store  by  switching  files  is 
limited  only  by  disk  space.  And  you  can 
use  the  same  key  combinations  to  perform 
different  tasks  in  different  applications. 

The  macro  facility  includes  a  one-line 
description  of  each  macro  and  an  edit  fea- 
ture to  permit  you  to  fine-tune  the  macros 
after  you  have  entered  them  with  the 
"leam"  mtxle.  In  the  learn  mode,  Metro 
issues  a  low-pitched  beep  with  each  key- 
stroke to  remind  you  that  each  keystroke  is 
being  stored  for  playback  later.  You  can 
program  in  delays  or  tell  the  macro  to 
pause  for  variable  input  from  the  key- 
board. 

A  built-in  macro  editor  permiLs  you  to 
mcxlify  macros  after  the  initial  generation 
with  the  leam  mode.  If  a  conflict  arises  be- 
tween an  existing  macro  and  another  appli- 
cation, you  can  disable  Metro  macros  tem- 
porarily. 

Metro  is  a  useful  utility  with  easy-to- 


leam  features.  Unfortunately,  it  conflicts 
with  some  other  TSR  packages,  including 
Repeat  Performance,  the  keyboard  speed- 
up utility.  Metro  works  fine  with  SideKick, 
however,  easing  the  transition  from  one 
desktop  acces.sory  to  the  other.  And  we  ex- 
perienced no  problems  using  Metro  with 
Novell's  S/Net  network  driver  software.  If 
you  use  1-2-3  frequently,  you'll  want  to 
consider  this  many-featured  TSR. 
—Tom  Badgett 


Partner-PC 

It  came  as  no  surpri.se  that  Partner-PC's 
packaging  and  approach  are  thoroughly 
professional.  The  $59.95  program  is  a 
product  of  Time  Works,  which  publishes  a 
number  of  programs  aimed  at  serious- 
minded  business  people;  among  these  pro- 
grams are  the  Sylvia  Porter  financial  soft- 
ware and  the  Evelyn  Wood  reading 
course. 

Partner-PC's  professional  orientation 
shows  immediately  in  the  list  of  available 
tools.  Calculator,  name  and  address  list, 
phone  dialer,  alarm  clock  with  hourly 
chime  and  adjustable  on-screen  display, 
memo  pad — they  won't  disappoint  you. 
The  desktop  accessories  Partner-PC  of- 
fers are  carefully  thought  out  in  terms  of 
function,  and  in  several  areas  they  are  as 
gotxi  as  any  on  the  market.  Unfortunately, 
the  program's  interface  needs  a  little  woric; 
it  lacks  a  main  menu  to  pull  it  all  together. 


FACT  FILE 


l'ar1ner-PC 

TimeWorks  Inc. 
444Ukc("(X)k  Rd. 
Deerfield.  ILf)(K)l.S 
(.1l2)'MS-9200 
l.is«  l*ricc:  S.Vj.ys 
Ki-quircs:  IhK  RAM 
beyond  other  system  a"- 
quirements.  one  disk  drive.  IX).S  2.(1  or  later, 
Hayes  or  Hayes-compalibic  modem  for  autcv 
dial  tcatun.'. 

In  Short:  A  professional  TSR  utility  with 
oulslandinj!  calculator,  but  it  lacks  a  main 
menu  to  pull  every  thing  together.  Not  copy 
protected. 
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The  Solver 


Anyone  and 
everyone  who 
routinely  works  with 
equations  needs 
Eurelia:  The  Solver 

It  solves  the  most  com- 
plex equations  in  seconds. 
Whether  you're  a  scientist, 
engineer,  financial  analyst, 
student,  teacher,  or  some 
other  professional,  you 
need  Eureka:  The  Solver! 

Any  problem  that  can  be 
expressed  as  a  linear  or  non-linear 
equation  can  be  solved  with  Eureka. 
Algebra.  Trigonometry  and  Calculus 
problems  are  a  snap. 

Eureka:  The  Solver  also  handles 
maximization  and  minimization 
problems,  does  plot  functions, 
generates  reports,  and  saves  you 
an  incredible  amount  of  time. 

X+exp(X)  =  10 

solved  instantly  instead 

of  eventually! 

Imagine  you  have  to  "solve 
for  X,"  where  X  +  exp(X)  =  10,  and 
you  don't  have  Eureka:  The  Solver 
What  you  do  have  is  a  problem, 
because  it's  going  to  take  a  lot  of 
time  guessing  at  "X."  Maybe  your 
guesses  get  closer  and  closer  to  the 
right  answer,  but  it's  also  getting 
closer  and  closer  to  midnight  and 
you're  doing  it  the  hard  way. 

With  Eureka:  The  Solver,  there's 
no  guessing,  no  dancing  in  the  dark— 
you  get  the  right  answer,  right 
now.  (PS:  X  =  2.0705799,  and 
Eureka  solved  that  one  in  .4 
of  a  second!) 


System  requbvments 

IBM  K,  AT,  XT.  PS/2.  Portable.  3270  or  true  compati- 
bles PC-DOS  IMS-DOS)  2  0  arxi  later  3B4K. 


How  to  use  Eureka: 
The  Solver 

It's  easy 

/  Enter  your  equation  into 
the  full-screen  editor 

2.  Select  the  "Solve"  command 

3.  Look  at  the  answer 

4.  You're  done 

You  can  then  tell  Eureka  to 

■  Evaluate  your  solution 

■  Plot  a  graph 

■  Generate  a  report,  then  send  the 
output  to  your  printer,  disk  file 
or  screen 

■  Or  all  of  the  above 


Eureka:  The  Solver  includes 

gf  A  full-screen  editor 

Pull-down  menus 
e(  Context-sensitive  Help 

On-screen  calculator 
\^  Automatic  8087  math 

co-processor  chip  support 
^  Powerful  financial  functions 
^  Built-in  and  user-defined 

math  and  financial  functions 

Ability  to  generate  reports 
complete  with  plots  and  lists 

^  Polynomial  finder 

e(  Inequality  solutions 


Some  of  Eureka's 
key  features 

You  can  key  in: 

^  A  formula  or  formulas 

gf  A  series  of  equations— and 

solve  for  all  variables 
0  Constraints  (like  X  has  to  be 

<or  =  2) 

A  function  to  plot 
0  Unit  conversions 
pf  Maximization  and  minimization 

problems 

Interest  Rate/Present  Value 
calculations 
2f  Variables  we  call  '^A/hat  hap- 
pens?," like  "What  happens  if  I 
change  this  variable  to  21  and 
that  variable  to  277" 


All  this  power  for  only 
$99.95! 

Equation-solving  used  to  be  a 
mainframe  problem,  but  we've 
solved  that  problem. 

Eureka:  The  Solver  is  all  you 
need— and  it's  yours  for  only 
$99.95! 

That  kind  of  savings  you  can 
calculate  with  your  fingers! 


Eureka  The  Solvpr  is  d  trademdrk  of  Borland  Intemalionai.  IfK 
Other  brand  aryd  product  names  are  trademarks  or  registered 
trademarks  of  their  respective  hoiden  Copyright  1987  Borland 
Internationa 


only  *9» 


BORLAND 

INTERNATIONAL 


4515  SCOTTS  VMlCYDim       SCOHS  VMICY.  CA  95066      (408)  438-8400  TCL£X:  172373 


For  the  dealer  nearest  you  or  to  order  by  phone  call 

(800)255-8008 

in  CA  1800)  742-1133  in  Canada  (8001  237-1136 
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"Xerox  Ventura  PuMisher 
will  be  to  the  next 
generation  of  personal 
ctMnputing  wluit  l.otus  1-2-3 
was  to  the  last." 

DAVID  GOODSTEIN 
InterConsult 


'  ...with  style  sheets 
and  other  poNverful 
features  that  >vili 
iiuike  pnKlucing  long 
ckicuiiKiits  in  handsome, 
well-organi/ed  fiMinats 
a  bree/e." 

DIANE  BURNS 
PC  Magazine 

"A  liimlv  intniduction 
for  an  excellent,  user- 
Iriendlv  pn»di»^t-« 
xvill  be  a  signifKrJnt 
factor  in  Iw7. 

AJIT  KAPOon 
Oataquest 


XEROX 


"Sheer  (Genius." 

LEONARDO  DA  VINCI 


t\UHf  ItlfD.CMP     CBIWIfy  .SIV> 


"This  product  could 
set  the  standard  for 
desktop  publishing.  It's 
fast,  it's  fully  featured, 
it  allows  you  to  do 
things  never  thought 
possible. " 

AMY  WOHL 
Wohl  Associates 


They  raved  about  Version  1.0. 
Now  read  about  Version  1.1. 

Xerox  Ventura  Publisher,  the  easily  mastered,  industrial-strength 
publishing  genius  that  runs  on  a  standard  IBM  XTor  AT,  or  compat- 
ible, just  got  better.  Version  l.I  offers  80  significant  enhancements 
for  short  document  handling;  text,  graphics  and 
font  support;  and  broader  output  capability. 

Xerox  Ventura  Publisher  already  gets  raves 
for  long  documents;  now  Version  1.1  offers  20 
additional  features  for  producing  short  docu- 
ments. There's  automatic  kerning,  support  for 
multicolumn  fi^es,  improved  hyphenation, 
cropping  and  sizing  of  art,  on-screen  rulers, 
and  automatic  letter  spacing,  to  name  a  few. 

For  documents  of  any  length,  page  layout  and  type  control  have 
been  raised  from  excellent  to  sensational.  Pictures  are  now 
anchored  to  text  during  batch  paginatioa  Documents  up  to  128 
chapters  in  length,  each  containing  150  to  300  pages  of  text,  are 
easily  handled.  The  result  is  a  desktop  publishing  package  that  can 
be  judged  by  printing  industry  graphic  standards. 

To  the  longest  list  of  text  and  graphics  input  support  in  desktop 
publishing  comes  even  greater  capability  Version  1.1  adds  word 
processing  interfaces  for  XyWrite,  Displaywrite  III  and  IV  and 
DCA  files.  There's  graphic  conversion  for  more  than  500  graphics 
packages  based  on  a  dozen  file  formats,  including  Macintosh 
"PICF  and  image  files.  Plus  downloaded  PostScript  fonts, 
conversion  of  H-P  Soft-fonts  and  support  for  Adobe  screen  fonts. 

This  new  release  makes  Xerox  Ventura  Publisher  the  first 
desktop  publishing  program  to  support  the  industry-standard 
page-description  languages:  PostScript 
and  Interpress.  That  means  total 
compatibility  with  all  popular  laser  printers, 
including,  of  course,  the  Xerox  4045  Laser  CP  and  the  Xerox  4020 
Color  Ink-Jet  Printer. 

Xerox  Ventura  Publisher  1.1— industrial-strength  publishing 
genius  that  lets  you  do  so  much  more,  so  much  faster,  ever  so 
easily— right  on  the  desktop. 

Xerox  brings  out  the  genius  in  you. 
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Team  Xerox 


"  Will  set  the  standard 
of  comparison  in 
desktop  publishing. " 

JAMES  CAVUOTO 
MicroPublishing 


n<erox  Corporation,  RO.  Box  24,  Rochester.  NY  14692.  ^ 
For  more  information  about  Xerox  Ventura  Publisher  1.1.  stop  by 
any  computer  store  featuring  Xerox  software,  contact  your  local  Team  Xerox 
sales  ofllce,  or  call  l-800-TEAM-XRX,  exL  2I3B. 
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Node 
Exit 
Feed 
Left 
Right 
Print 
Clear 
Clear 
Percent 
Dollars 
Ln 
Lag 
E»»X 
Sqrt 


CTRL-n 
ESC 
ALT-F 
CTRL  * 
CTRL 


last 


lnterest''Annuity  Hode: 

PV  Fl  F2  FU 

MUM  F3  F-l  IMT  / 

PRM  F5  F6  BAL 

PMT  F?  F8  CF 

MPU  F9  FIB  [RR 

Use  CTRL  with  a  key 
to  coMpute  a  value. 

CTRL-Z  to  clear. 

R  to  recall  (Fl-FIB) 


Statistics  ?lode: 


nean 
or(n) 
n 

est  X 

I  X* 


Fl 
F3 
F5 
F7 


F2 
F4 
F6 
F8 


F9  F18 


r 

(r(n-l) 
b 

est  y 

2  y 


Use  CTW,-F9  and  CTRL- 
FIB  to  delete  ati 
entry .   


Henories: 
(n  =  8  -  9) 


Store 
Recall 


Sn 
Rn 


Add  nn* 

Subtract  Hn- 

flultiply  rin» 

Divide  Hn/ 

Zero  nrZ 


CTRL-Z  to  cl 


"T — I — I — I — r 


J  L 


Financial 
Press  H  for  Help 


□ 


Partner-PC  is  distinguished  In  an  impressive  calculator.  Among  other  operations,  it  can  compute 
statistical functions,  interest  rates,  and  annuities.  You  can  al.<to  use  it  to  access  a  range  of  financial 
functions,  including  net  present  value,  internal  rate  of  return,  and  more. 


and  getting  used  to  it  takes  too  much  effort. 

You'll  be  pleased,  though,  with  the 
way  that  the  appointment  scheduler  and 
the  address  book  are  accessed  through  the 
memo  pad.  In  this  instance,  the  interface 
works  well,  because  once  you're  u.sed  to 
the  memo  pad  almost  everything  fails  neat- 


■  For  33K,  Partner-PC 
gives  you  a  full-featured 
financial  calculator  that 
alone  is  probably  worth 
the  price  of  the  package. 


ly  into  place  for  the  other  applications. 

The  notable  exception  is  the  phone  dial- 
er. While  the  dialer  works  well,  an  ill-ad- 
vised attempt  to  integrate  it  with  the  ad- 
dress book  limits  it.  I'd  sacrifice  the  ability 
to  dial  a  number  from  the  address  book  for 
a  well-implemented  phone  number  list  that 
I  could  quickly  scroll  through  in  the  dialer 


itself.  (No  TSR  desktop  package  has  done 
this  right  yet.  You'd  think  that  with  forms- 
based  views  of  a  simple  relational  file 
manager,  separate  phone  and  address 
views  would  be  ea.sy  to  manage.) 

Partiwr-PC  has  the  other  expected  fea- 
tures, and  thc\  "re  well  designed:  typewrit- 
er inixle  for  quick  print  jobs,  control  over 
typefaces,  access  to  a  few  handy  DOS 
commands,  and  a  "Power  Window"  DOS 
subset,  for  which  you  can  set  the  memory 
you  want  to  use.  These  features  all  perform 
as  you  would  hope,  with  ample  help 
-screens  available  from  the  standard  Fl 
key.  You  can  often  move  the  window, 
change  its  color,  and  in  the  case  of  the 
memo  pad,  go  to  full-screen  mode — a 
thoughtful  enhancement.  Better  yet,  you 
can  toggle  off  the  full  screen  temporarily  to 
kx)k  at  what's  underneath. 

Paritier-PC  has  the  best  calculator  of 
all  the  TSR  desktop  organizers  I've  seen. 
In  fact,  it  has  two:  for  1 8K  bytes  you  get  a 
basic  everyday  calculator  with  percentage, 
dollar  format,  and  ten  memories,  or  for 
33K  you  get  a  full-featured  financial  calcu- 
lator that  alone  is  probably  worth  the  price 
of  the  package. 

You  can  run  the  calculator  in  any  of 


several  modes:  Normal.  Statistics.  Inter- 
ests, and  Annuity  Begin  and  End.  A  full 
range  of  financial  functions,  using  Fl  to 
FIO  as  registers,  includes  present  and  fu- 
ture values,  net  present  value,  internal  rate 
of  return  (IRR),  and  more.  Partner-PC 
can  handle  continuous  compounding,  am- 
ortizations, or  depreciation  (straight-line, 
sum  of  the  year's  digits,  or  declining  bal- 
ance). In  statistics  mode,  you  have  means, 
correlation  coefficients,  standard  devi- 
ation, and  so  forth.  You  can  perform  two- 
variable  analysis,  forecast  based  on  regres- 
sions, or  switch  back  to  normal  mode  for 
powers,  logs,  and  trig  functions. 

All  in  all.  the  calculator  is  an  outstand- 
ing utility,  and  all  by  itself  makes  Partner- 
PC  worth  serious  consideration. 
— Merv  Adrian 


PC-Desk 

The  concept  behind  PC-Desk,  from  Soft- 
ware Studios,  is  a  good  one:  the  $79  pack- 
age is  designed  to  run  in  partitioned  memo- 
ry, so  it's  always  available  when  you  press 
Alt-Esc.  PC-Desk's  menu-driven  utilities 
include  a  calculator,  a  word  processor,  a 
mailing  list  and  telephone  directory,  a 
mail-merge  utility,  and  a  file  encryption 
and  decryption  utility,  as  well  as  a  time- 
keeping, expense,  and  telephone  log. 

You  use  a  menu  to  load  each  PC-Desk 
application.  Except  for  calling  up  the  cal- 
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PC-ne.<!k 

Soflwarc  Sludi<is  Inf. 
SSlhSugartiush.  #UM 
Annandale.  VA  22(X)3 
(mu  272-.1375 
(70.^1 ')7X-2.W 
I.ist  Price:  %Ti 
Requires:  1<)2K  RAM 
heyond  other  sysleiii  requirements,  one  disk 
drive,  DOS  2.6  or  later. 
In  Short:  A  set  of  utility  pn>grams  that  can 
nin  alone  or  in  IM2K  RAM  of  partitioned 
memory;  includes  nienu-onented  access  to 
features  and  pnnts  Rolodex  cards,  compact 
phone  directory .  and  other  lists.  Not  copy 
protected 
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Don't      your  LaserJet 
investment 


.jet 


You're  not  getting  full  benefit  from  your 
LaserJet  or  Series  II  investment.  Because 
your  wordprocessing,  spreadsheet  and 
database  software  only  tap  a  fraction  of  its 
full  potential.  But  POIARIS  programs 
provide  the  enhancements  you  need  to 
create  documents  that  look  as  professional 
as  their  contents.  Here's  how. 

Polaris  PrintMerge... 

is  the  general  purpose  program  for  memos 
and  letters,  reports  and  documents.  Do 
true  proportional  spacing  and  alignment 
of  text,  tables,  columns  with  ati}'  com- 
bination of  old/new  soft  and  cartridge 
fonts.  Merge  text  with  screen  or  output 
graphics  from  an^'  program  —  draw  lines, 
boxes,  patterns — an}>u'here.  It's  the 
quick  easy  way  to  make  documents  look 
as  professional  as 
their  contents.  To 
bring  your 
l^rjet  —  and 
your  investment 
—  to  life. 


Polaris  Forms... 

is  a  special  program  for  quickly,  easily 
creating  professional-qualit}'  forms.  Mix 
and  position  any  combination  of  old/new 
cartridge  and  soft  fonts  anywhere.  Justify 
copy  or  set  flush  left,  right,  or  centered  in 
any  width.  Draw  lines,  boxes,  patterns. 
Automatically  repeat  text,  lines,  graphics. 
Merge  graphics  and  text  from  other  pro- 
grams. Make  blank  or  completed,  single  or 
multiple  page  forms.  Even  have  automatic 
serialization,  date  or  time.  Unique  capa- 
bilities handle  current  and  future  needs 
without  the  time  and  expense  of  type- 
setters, graphic  designers. 


*^    ,  I- 


'••AS,'""'" 


1  ptM»^ 


Draw  lines, 
boxes  &  patterns 


Align  tables  - 
&  columns 


Merge  graphics - 


Pictures  - 


Rrt?" 


\5 


.3* 


I* 


\0 


goo' 
for*  ■' 


MicrosoJ 


)«1 


Polaris  LabelMaker... 

makes  your  customer's first  impression  of 
package  and  envelope  labels  igreat 
impression.  Quickly  easily  create  any  style 
or  size  label  printable  by  a  l^erjet.  Merge 
and  format  proportionally  spaced  words, 
graphics,  lines, 
boxes,  bar 
codes  for  the 
master 


Vlulti'""" 


HP 


■elifi 


ing 


Mflsfe"^ 


Vl'oi 


LabelMaker  automatically  posi- 
tions and  prints  multiple  copies.  Even 
include  serial  numbering.  Everything  you 
need  —  without  the  aggravation. 
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Order  Direct  Today... 

to  make  sure  you  are  getting  the  full  benefit 
from  vour  LaserJet  or  Series  II  investment. 

800/338-5943 

(In  CA  800/231-3531) 
for  IBM  PC.  XT,  AT&  100%  compatibles. 
*Add  S6  shipping  &  handling.  30-day 
money  back  guarantee. 

Pnlaris  Ram-residenl  PrintMet^e  $  149* 
Polaris  PrinlMerRe  for  WordStar  i.i  &  4.0  $124* 
Polaris  Forms  $149* 
Polaris  LabelMaker  $124* 
Polaris  Lines* Graphs 'Sjinbols  $75* 
Polaris  Font  Control  forttbrd  &  WordStar  2000 
(automatic  I'Ri)  &  PDF  table  generation)  $99* 
Polaris  ScanConlrol  $99' 

POLARIS 

SOFTWAR6 

613  West  Valley  Parkway,  Suite  #323 
Escondido,  California  92025 
619/743-7800 


Cop,  i  .'J  ..L.i.       ikLl  idl 
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5i>Kr  PC-Desk  runs  in  partitioned  memory,  it  is  always  available  when  you  press  Alt-Esc.  You  use 
a  menu  to  Uxtd  PC-Desk  applications,  which  include  a  calculator,  a  word  processor,  a  mailing  list, 
and  phone  directory  as  well  as  the  to-do  list  and  calendar/reminder  system  shown  here. 


culator  from  inside  the  word  processor,  no 
two  applications  can  coexist.  Generally, 
when  you  exit  an  application  and  return  to 
the  main  menu,  you  must  explicitly  save 
any  data  associated  with  the  application; 
when  you  restart  the  application,  you  must 
request  the  information  again. 

PC-Desk  includes  a  variety  of  print  op- 
tions. You  can  merge  the  address  list,  for 
example,  with  a  form  letter  to  produce 
mail-merge  output,  or  you  can  print  it  on 
Rolodex  cards,  mailing  labels,  and  enve- 
lopes. You  can  also  print  the  address  list  as 
a  telephone  directory  or  in  the  form  of  a 
compact,  pocket-sized  "little  black 
book." 

PC-Desk'^  Timekeeper  is  useful  for 
monitoring  time  and  charges  for  clients  or 
tracking  time  spent  on  a  variety  of  pro- 
jects. It  displays  a  quarter-screen  time- 
keeping chit  that  includes  space  for  a  client 
name,  project  type,  description,  time  in. 
time  out,  and  date.  If  the  task  is  an  ex- 
pense-related item,  the  Timekeeper  stores 
the  dollar  amount  of  the  expense.  The 
main  PC-Desk  access  menu  remains  at  the 
bottom  of  the  screen  during  operation  of 
the  Timekeeper. 

The  auto-dialer  is  linked  to  the  time- 
keeper utility  to  maintain  a  log  of  tele- 
phone calls  made  through  the  dialer.  If  you 
remember  to  log  out  of  the  project  when 
the  call  is  over,  you  have  an  almost  auto- 
matic telephone  log. 


■  PC-D^^^'s  Timekeeper 
is  useful  for  monitoring 
time  and  charges  for 
clients  or  tracking  time 
spent  on  a  variety  of 
projects. 

PC-Desk's  difficult-to-use  memory- 
resident  word  processor  displays  text  right- 
justified,  so  words  are  separated  by  vari- 
able-width spaces,  which  makes  inserting 
new  text  a  more  elaborate  procedure  than  it 
should  be.  A  worse  problem  is  that  if  you 


use  long  pathnames  in  file  specifications, 
the  on-screen  file-save  prompt  is  too  long 
to  fit  on  a  single  line.  The  result  is  a  Quick- 
BASIC error  message.  Even  though  the 
file  appears  to  have  been  saved,  no  new 
data  is  added  to  the  disk.  In  addition,  just 
before  a  line  wrap  occurs.  PC-Desk  some- 
times displays  a  BASIC  error  #5,  and  the 
cursor  jumps  to  the  head  of  the  file.  When  I 
reported  these  flaws  to  Software  Studios, 
the  company  said  future  editions  of  the 
software  will  eliminate  them.  (Registered 
users  of  PC-Desk  can  receive  the  latest 
copy  of  the  software  at  any  time  by  return- 
ing the  program  disk  to  Software  Studios 
and  requesting  a  new  one. ) 

Also,  PC-Desk  does  not  erase  user 
prompts  for  filename  specifications  during 
a  save  operation  as  new  data  is  input  from 
the  keyboard.  This  quirk  sometimes 
makes  it  difficult  to  determine  what  infor- 
mation the  program  is  accepting  as  valid. 

CALCULATING  AND  ENCRYPTING 

PC-Desk's  calculator  is  very  basic,  offer- 
ing only  add,  subtract,  multiply,  and  di- 
vide with  a  single  memory  register.  It 
doesn't  have  a  percent  function,  nor  does  it 
do  any  special  financial  or  scientific  opera- 


tions. However,  it's  one  of  the  easiest-to- 
use  on-screen  calculators  you'll  find. 

The  calculator  window  is  more  like  a 
notepad  window  than  a  calculator.  It  is  dis- 
played as  a  thin  reverse-video  window 
with  a  block  at  the  bottom  to  hold  the  total . 
You  can  enter  data  in  arithmetic  or  Reverse 
Polish  Notation  (RPN).  and  the  number 
displays  at  the  left  of  the  window  with  the 
operator  to  the  right.  The  total  is  continu- 
ously updated,  and  the  last  1 2  numbers  are 
always  visible  in  the  calculator  window. 

The  program's  file  encryption  and  de- 
cryption feature  uses  a  combination  of 
code  characters  to  build  an  encrypted  file 
that  reads  like  garbage  without  the  key 
used  to  scramble  it.  In  fact,  you  can  scram- 
ble the  file  more  than  once  using  succes- 
sive keys  to  produce  a  file  decipherable 
only  through  a  combination  of  decryption 
steps,  each  with  a  different  key. 

PC-Desk  has  a  lot  of  features,  and  they 
are  generally  pretty  easy  to  use,  but  the 
package  lacks  polish  and  protection  for 
your  data.  Unlike  in  most  TSR  utilities, 
current  data  in  all  PC-Desk  applications 
(except  the  calculator)  is  lost  when  you 
exit  and  return  to  the  main  menu;  you  can't 
go  back  and  forth  from  PC-Desk  to  your 
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Alternative  Decision 
Software  Inc. 
P.O.  Box  307 
Lancaster,  NY  14086 
(716)688-6673 
List  Price:  $23  registra- 
tion fee 

Requires:  64K  RAM  beyond  other  system 
requiremenLs.  one  disk  drive.  DOS  2.0  or  lat- 
er. Printer  and  Hayes  or  Hay&s-compatible 
modem  optional,  but  recommended. 
In  Short:  Shareware  TSR  or  standalone  utili- 
ty that  includes  everything  a  new  user,  and 
many  experienced  ones,  require,  with  menu 
access  aiid  on-line  help:  the  vendor  encour- 
ages distribution  of  the  software.  Not  copy 
protected. 

CinCLE  668  ON  READER  SERVICE  CAHD 


Standalone  program  and  expect  to  have 
your  data  in  PC-Desk  waiting  for  you  un- 
less you've  saved  it  to  file.  This  practice  is 
usual  for  standalone  packages,  but  with  a 
TSR  utility,  it's  cumbersome  and  almost 
defeats  the  purpose.  PC -Desk  has  a  good 
concept  behind  it  and  may  be  a  winner  in 
later  releases,  but  the  version  we  reviewed 
has  too  many  flaws. — ^Tom  Badgett 


PC-DeskTeam 

PC-DeskTeam,  from  Altemative  Decision 
Software,  is  a  shareware  product  that  of- 
fers the  usual  desktop  utility  functions,  in- 
cluding alarm  clock,  calendar,  calculator, 
DOS  command  interface,  notepad,  dialer, 
typewriter  emulation,  and  printer  con- 
trol— all  for  a  $25  registration  fee.  You 
can  configure  PC-DeskTeam  to  operate  as 
a  TSR  program  or  as  a  standalone. 

The  program's  main  menu  gives  you 
access  to  all  the  features.  Although  some 
of  them  are  not  as  sophisticated  as  those  of 
competing  products  (the  phone  directory 
supports  only  about  20  characters  for  each 
number  description,  for  example),  users 
who  need  only  the  basics  and  for  whom 


FACT  FIL 
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Alternative  Decision  Software,  Inc. 
PO  Box  3B7 

Lancaster,  MV  14B86 
716-684-2423  I'  ' 

List  Price:      $16  (Shareware) 

Requires:  64K  bytes  of  RAH  in  addi 
other  concurrent  applies 
single  diskette  drive.  P 
HodeM  optional,  but  reco 

In  Short:  Includes  alarpt  clock,  ca 
interface,  notepad,  dial 
printer  control.  Henu  ac 
provided.  User  can  confi 
resident  operation  (TSR3 
application.  Supports  b( 
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price  is  a  consideration  will  find  PC-Desk- 
Team  an  excellent  choice. 

PC-DeskTeam  has  several  strong  fea- 
tures. You  can  capture  any  number  dis- 
played on  the  screen  and  insert  it  into  the 
calculator,  for  example.  The  DOS  com- 
mand interface  provides  an  abbreviated  list 
of  DOS  commands  from  within  any  appli- 
cation. The  program's  ability  to  list  a  di- 
rectory, rename  a  file,  delete  files,  and 
check  available  memory  can  be  particular- 
ly useful. 

PC-DeskTeam's  printer  control  feature 
allows  you  to  preset  a  printer  for  com- 
pressed, emphasized,  or  other  enhanced 
print  outside  of  the  application  you  are  us- 
ing to  print  information.  The  typewriter 
emulator  solves  another  nagging  problem 
of  computer  users  who  want  to  address  a 
simple  envelope  or  type  a  single  label. 
With  PC-DeskTeam's  typewriter,  what 
you  type  on  the  keyboard  appears  on  the 
printer. 

PC-DeskTeam  requires  only  about  64K 
bytes  of  RAM,  and  the  various  features 
pop  up  quickly.  Overall  the  package  is 
fast,  and  it  permits  you  to  configure  such 
features  as  display  colors  and  printer  com- 
mands and  features. 


The  on-disk  manual  is  complete  and 
well-written,  and  adequate  on-line  help 
supports  the  easy-to-use  program.  You  can 
move  the  windows  around  the  screen  and 
select  foreground  and  background  colors 
from  an  interactive  menu. 

This  package's  shortcomings  are  few. 
It  lacks  some  of  the  enhanced  features  of  a 
package  like  Lotus's  Metro  and  doesn't 
support  general  screen-capture  features; 
plus  you  can't  stack  up  applications,  as 
you  can  with  SideKick.  The  phone  directo- 
ry does  not  support  a  full  name  and  address 
file,  and  you  can't  dial  an  on-screen  num- 
ber outside  of  the  phone  dialer.  In  addi- 
tion, the  only  way  to  remove  the  utility 
from  RAM-resident  mode  is  to  reboot  the 
system. 

While  PC-DeskTeam  isn't  as  versatile 
as  some  of  its  commercial  competitors,  it 
is  quick  as  well  as  ea.sy  to  install  and  use,  it 
supports  a  variety  of  printers  and  displays, 
and  the  price  is  right.  Since  it  has  the  sup- 
port of  The  F*C-SIG  Library  for  distribu- 
tion, PC-DeskTeam  will  likely  find  many 
users  who  can  easily  justify  the  $25  regis- 
tration fee  for  the  TSR  desktop  utilities 
most  users  want.  At  the  very  least,  it's  a 
good  choice  for  beginning  TSR  software 
users  to  help  as.sess  what  features  are  im- 
portant and  to  learn  how  these  packages 
function.  And  some  u.sers  may  find  that 
PC-DeskTeam  gives  them  all  they  need. 
— Tom  Badgett 


Doc  1   Pg  1   Lti  26       Pes  36 


A  sluircwtirc  pidtliH  I  from  Ailcnutltyc  lii  cisiaii  Sothuirc.  fC -Desk  Tcani  iiu  liulcs  ihc  niosi 
common  desktop  utility  functions — all for  a  $25  registration  fee.  Shown  here  is  the  phone  directory, 
which  supports  about  20  characters  for  each  number  description. 
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Perks-PC 

Barry  Watzman's  Perks-PC  is  a  PC-com- 
patible version  of  Perks,  which  for  some 
time  has  been  a  popular  product  for  the  Ze- 
nith Z-IOO.  In  fact,  when  the  Navy  made 
their  legendary  purchase  of  the  Zenith  lap- 
tops, the  $69.95  Perks  was  part  of  the  deal . 

It's  easy  to  see  why:  Perks-PC,  also 
$69.95.  offers  a  lot  of  no-nonsense  fea- 
tures: notepad,  appointment  and  perpetual 
calendar,  calculator,  card  filer,  communi- 
cations capability,  dialer,  alarms,  and 
DOS  utilities.  The  documentation  is  crisp, 
relatively  technical  (although  packed  with 
intelligent  explanations),  and  complete. 

CUSTOM  FIT  Perks-PC  shows  its  lap- 
top background  here  and  there:  it  doesn't 
use  the  PgUp  and  PgDn  keys  much,  it  uses 
little  memory  (72K  bytes),  and  it  handles 
video  well.  You  invoke  Perks-PC  with  the 
double  Shift  key  combination,  but  as  with 
many  other  Perks-PC  features,  you  can  re- 
configure the  keys  by  using  the  package's 
extensive  options. 

Being  able  to  configure  Perks-PC  the 
way  you  want  is  one  of  its  strongest  fea- 
tures. Although  it's  easy  to  remember  the 


Alt-key  mnemonics  you  use  to  invoke  var- 
ious functions,  you  can  change  them,  size 
the  windows,  remove  Perks-PC  from 
memory,  and  save  the  configuration  you 
like  after  tinkering.  Moving  windows  is 
easy  as  well;  you  simply  use  Ctrl-cursor 
keys. 

FEATURES  The  notepad  uses  Word- 
Star commands,  although  it  imports  and 
exfxjrts  nondocument  mode  text  easily.  It 
doesn't  support  word  wrap  or  print  format- 
ting, however. 

Perks-PC  includes  a  typewriter  utility 
that  echoes  keystrokes  to  the  printer.  It  of- 
fers three  settings:  two  immediate  modes 
(one  for  dot  matrix  printers  that  require  a 
terminator  before  printing)  and  one  buff- 
ered mode. 

The  four-function  calculator  has  an 
added  attraction:  a  hex  mode  with  pro- 
grammer's logic  functions  (AND.  OR. 
XOR.  and  SHIFT).  The  calculator  does 
not  have  a  "tape"  display,  but  you  can  ex- 
port the  results. 

To  get  to  the  program's  appointment 
calendar,  you  go  through  the  perpetual  cal- 
endar, which  will  give  you  any  date  you 
want  in  the  20th  century  and  comes  up 
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One  attractive  feature  included  in  the  Pcrks-PC  jour-function  calculator  is  a  hex  mtxle  containing 
programmer's  logic  functions  such  as  AND.  OR.  XOR.  and  SHIFT.  The  packuge  also  includes  an 
ASCII  table  and  a  notepad  that  easily  exports  and  imports  text. 


FACT  FILE 


ITRKS  I'C 


Perks-PC 

BaiT>'  Wal/nian  Micro 
Computer  S>  slcnis  and 
Consullinj: 
5()0Sunscl  Rd. 
Benton  Harhor.  Ml 
44022 

list  Price:  W)Mf< 
Requires:  72K  R.AM  beyond  other  system 
requirements,  one  disk  drive.  IX)S  1 .0 
or  later. 

In  Short:  TSR  utility  with  a  lot  of  no-non- 
sense leatures:  one  more  round  ol  impmve- 
nicnis  would  make  il  a  real  wmner.  Not  copy 
protected. 
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with  the  system  date  as  a  default.  Word- 
Star (and  Perks-PC  notepad)  cursor  con- 
trol commands  like  Ctrl-E  and  Ctrl-X 
move  you  around  the  calendar,  similar  to 
the  way  they  move  you  around  a  word  pro- 
cessing document.  The  documentation 
carefully  explains  how  to  set  up  appoint- 
ments, including  how  much  memory  you 
use  in  storage  and  how  to  accommodate  it. 

The  card  file  is  a  relational  table  that  as- 
sumes two  keys,  last  name  and  ZIP  code, 
for  simplicity.  A  suggested  format  is  in- 
cluded, corresponding  to  a  typical  name- 
and-address  Rolodex  card.  With  this  for- 
mat, you  can  use  the  program's  label 
printing,  sorting,  and  auto-dial  (with 
Hayes-compatible  modem)  capabilities. 
But  you  can  also  lay  out  fields  and  assign 
the  keys  any  way  you  wish.  Perks-PC  en- 
ables you  to  do  various  data  scans,  includ- 
ing key-sequenced  (by  either  key),  physi- 
cal sequence  from  beginning  or  end,  and  a 
string  search  mode.  Once  again,  the  com- 
mands are  consistent. 

Perks-PC's  communications  capabili- 
ties are  not  limited  to  dialing  card  file  en- 
tries. A  rudimentary  file  transfer  capability 
supporting  Xmodem  is  also  included,  and 
it's  a  real  plus  over  most  of  the  competi- 
tion. You  can  also  invoke  the  dialer  sepa- 
rately. If  you  have  the  card  file  or  notepad 
on  your  screen,  the  dialer  will  find  a  num- 
ber if  one  is  there  and  dial  it  after  you  con- 
firm by  pressing  Enter. 

The  configuration  utilities  are  on  the 
same  submenu  as  the  DOS  utilities,  which 
exclude  CHKDSK.  MKDIR.  and  FOR- 
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Chemical  engineers  in  Des  Plaines, 
Illinois  transmit  analyzed  data  to  . . 


.  .  .  the  London,  England  office  of 
UOP,  via  GIRemote  Bridge. 


"G/Remote  Biid^™  saves  us  up  to 
four  days  delivering  proposals  by 
Unking  our  NetWare^  LANs." 

Says  Dennis  O'Brien,  project  manager/marketing  services  for  UOP  Inc.,  a  unit  of  Allied-Signal. 


UOP  develops  refinery  technology,  sells  catalysts, 
and  provides  services  to  refineries  and  petrochemical 
plants  throughout  the  world.  With  the  center  of  the 
company  in  Des  Plaines,  Illinois,  communications  to 
the  home  office  is  vital  for  remote  offices  and  field 
engineers.  Responses  to  sales  proposals  with  techni- 
cal analyses  flow  to  these  remote  sites  fi^om  Des 
Plaines. 

Under  Pressure  For  Quick  Data. 

"We  used  to  have  a  problem  exchanging  data  with 
the  field  offices.  The  number  of  steps  we  went  through 
to  provide  accurate  data  was  unacceptable:  it  seemed 
to  take  forever  to  communicate  the  data  back  and 
forth.  Our  specialists  were  always  under  a  lot  of  pres- 
sure to  get  the  information  back  quickly. 

"With  the  help  of  Al  Chaney,  a  Gateway  VAR,  we 
recently  bridged  our  G/NET^  LAN  in  our  London, 
England  office  to  our  G/NET  LAN  in  the  Des  Plaines 
office  with  Gateway's  G/Remote  Bridge.  This  con- 
nection helped  us  to  resolve  our  information  sharing 
and  processing  problems,  and  saved  us  as  much  as 
four  days  per  proposal. 

"The  G/Remote  Bridge  even  provides  us  with  the 
ability  to  connect  any  NetWare  LAN  to  any  other 
NetWare  LAN.  In  fact,  we  could  expand  up  to  32 


LANS  in  a  common  worldwide  network  using  X.25 
synchronous  links,  which  take  care  of  all  the  routing 
and  error-correction  fiinctions. 

Transparent  Data  Access. 
"The  best  thing  about  the  G/Remote  Bridge  is  once 
you  set  up  the  initial  configuration,  it  is  totally  transpa- 
rent to  the  user.  We  even  run  Gateway's  G/SNAnet™ 
mainframe  connection  over  the  bridge  for  3270/3770 
access  from  our  LAN  to  our  IBM  mainfr^e  to  further 
expand  the  information  sharing. 

"Our  Houston  office  will  be  linked  to  the  Des 
Plaines  LAN  later  this  year  to  gain  access  to  market- 
ing data  and  mainframe  services." 
For  more  information  on  how  you  can  share  informa- 
tion with  products  from  Gateway  Communications, 
just  call 

1-800-367-6555 
(714)  553-1555  in  California 

coiwnunications,  ina^^ 

2941  Alton  Ave.  •  Irvine,  CA  92714 

G/Remole  Bridge.  G/NET,  and  G/SNAnet  are  trademarks  of  Gateway  Communica- 
tions. Inc.  NetWare  is  a  registered  trademark  of  Novell  Inc.  Copyri^l©  1987 
Gateway  Communications.  Inc.  All  rights  reserved. 
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e  1987,  Innovaliwe  Soflwatc  Inc  SnurtWaie,  LcKus  1-2-3,  dBase.  Xenix  and  Unix  iie  legtantd  nw  lis  of  Innowiw  Sofiwire.  lotus  Devtlopmeni.  A>hMn-T«lt  Miciosofl  and  AWT  respectively. 
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MAT.  You  can  set  colors  for  the  various 
utilities,  save  the  configuration,  and  point 
to  the  subdirectories  to  be  used  by  help 
files,  by  the  appointment  calendar  files,  by 
the  card  files,  and  by  Perks-PC  itself.  The 
eight  alarm  timers,  also  on  the  submenu 
with  the  configuration  and  DOS  utilities, 
accept  entries  in  24-hour  format,  but  you 
cannot  associate  a  message  with  the  alarm. 

Perks-PC  is  a  well-done  prtxluct.  One 
more  round  of  improvements  would  put  it 
at  the  top  of  its  class. — Merv  Adrian 


Poly  Windows  DeskPIus 

PolyWindows  DeskPIus,  an  $84.95  pro- 
gram from  PolyTron  Corp.,  already  has 
quite  an  installed  base:  over  100,000  units. 
In  fact,  the  first  release,  called  simply 
PolyWindows,  was  also  part  of  the  pack- 
age Zenith  sold  along  with  its  laptop  to  the 
Navy.  PolyWindows  DeskPIus  is  the  sec- 
ond release.  The  company  announced  the 
third  release,  Desk  III,  in  April,  but  as  of 
press  time  we  had  not  received  it. 

PolyWindows  DeskPIus  is  a  polished 
package  with  the  consistency  and  comfort 
of  a  one-programmer  creation.  The  pro- 


gram's menu  style  is  an  attractive  pull- 
down interface  with  five  categories:  Docu- 
ments. Card  Files,  Desk  Ttxils,  Add-on 
Tcx)ls.  and  DOS.  A  batch  file  installs  the 
program  on  a  hard  disk,  and  a  startup  file 
called  BEGINNER  loads  a  complete 
( 1 OOK )  configuration  for  the  new  user  (you 
can  remove  the  tools  you  don't  want  later). 
Ctrl-Esc  gives  you  a  menu  at  the  top  of  the 
screen,  and  you're  on  your  way. 

Using  the  secondary  menu  for  Docu- 
ments, the  relatively  full-featured  editor, 
you  get  printing,  formatting,  searching, 
and  a  number  of  other  commands.  The  edit 
options  include  find,  change,  margins, 
word  wrap,  and  block  manipulation. 

If  you  wish  to  use  a  particular  file  other 
than  the  default  MEMO  available  directly 
to  the  editor,  the  INCLUDE  command 
from  the  POLY  directory  will  put  the  file 
on  the  menu  when  you  call  up  the  edi- 
tor—a nice  touch.  POLY  also  allows  you 
to  load  files  with  the  menu  selection  Load/ 
Save. 

Getting  into  Help  (with  PI)  shows  you 
how  the  card  system  works;  the  program 
developer  used  it  for  the  Help  function. 
The  program  also  has  a  DEMOFILE,  used 
with  the  card  function,  which  includes 


PolyWindows  DeskPIus  conies  with  a  calendar  that  has  separate  Note  and Datehook functions.  A 
particularly  nice  feature  of  the  calendar  is  that  it  allows  you  to  create  notes  that  will  appear  on  top 
cf  the  calendar  when  you  reach  the  date  the  notes  apply  to. 


F  A  C  T    I   I  L  E 


PolyWindows  DeskPIus 
P(i|\  Tnin  {orp 
1X15  NW  169th  PI. 
#2110 

Bcavcnon,  OR  WXK) 
(8t)0).S47-4(KK) 
(8(X))  684-3000  (111 
Oreg) 
List  Price:  S84  95 

Requires:  KOK  RAM  beyond  other  syslem 
requircMK-nts,  one  disk  drive.  IXXS  2.0  or  lat- 
er. Haye-<  or  Hayes-tonipatible  niodein  lor 
auto  dial  lealure. 

in  Short:  A  polished,  consistent  packajie 
w  ith  an  attractive  pull  down  incnu  interface, 
otierinj!  five  tixils:  IXxruinents.  Card  Files, 
IXsk  1ix)ls.  Add-on  Tixils,  and  IX)S.  Not 
copy  protected. 
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some  help  on  its  use.  PolyTron  says  the 
data  files  in  Desk  III  are  dBASE  III  compat- 
ible. In  fact,  you  will  be  able,  it  says,  to 
create  dBASE  III  files  directly  with  Desk 
III,  import  dBASE  III  files  into  Desk  III, 
and  export  existing  PolyWindows  Desk- 
Plus  files  as  well. 

The  PolyKey  functions  are  the  macro 
recorder  and  library.  You  can  apply  these 
sets  of  macros  selectively.  You  may  have  a 
set  of  macros  for  an  application  that  is  not 
active  within  PolyWindows  itself.  Up  to 
ten  different  macro  files  can  be  in  use  in 
any  session  (INCLUDE  at  the  DOS 
prompt  is  the  command  to  load  a  file  into 
the  macro  processor),  and  each  file  may  in- 
clude up  to  60  key  redefinitions.  A  screen 
saver  on  the  submenu  blanks  the  screen  af- 
ter a  certain  period  of  inactivity;  few  other 
desktop  organizers  offer  this  handy  utility. 

PolyWindows  DeskPlus's  Calendar  has 
separate  Note  and  Datebook  functions. 
The  Notes  are  short,  entered  with  the  Ins 
key  on  the  date  concerned.  They  appear  at 
the  top  of  the  Calendar  when  you're  on  the 
date  they  apply  to.  You  access  the  Date- 
book  from  the  submenu,  along  with  the 
hourly  chimes  and  the  alarm  function. 

The  auto-dialer  is  typical,  with  the 
handy  addition  of  being  available  outside 
the  regular  menu  structure;  hitting  CU'l- 
Spacebar  accesses  it  instantly.  You  may 
dial  at  300-  or  1 ,200-bits  per  second  on  any 
of  the  COM  ports,  from  the  keyboard  or  by 
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USE  THE  BRAINS  YOUR  IBM 

Wasn't  BORN  Wim 


Right  at  your  fingertips  in 
CompuServe's  IBM*  Forums. 

Our  IBM  Forums  involve  thousands 
of  users  worldwide  who  will  show 
you  just  how  easy  it  is  to  get  the  most 
from  your  IBM  and  IBM  compatibles. 

The  IBM  New  Users  Forum  lets 
you  ask  basic  questions  of  PC 
experts.  The  IBM  Junior  Forum 
is  perfect  for  PCjr*  users.  Trade  tips 
with  other  IBM  PC  and  AT  users  in 
the  IBM  Software  Forum.  Ask 
questions  and  get  answers  directly 
from  the  manufacturers  in  the  PC 
Vendor  Support  Forum.  And  if  you're 
looking  for  a  PC  Bulletin  Board,  visit 
the  IBM  Communications  Forum. 
Or  try  the  IBM  Hardware  Forum  for 
discussions  on  hardware  topics 
and  product  updates. 

Easy  access  to  free  software, 
including  free  uploads. 

You  can  easily  download  first-rate, 


non-commercial  software  and  utility 
programs.  Upload  your  own  pro- 
grams free  of  connect  time  charges. 
And  take  advantage  of  CompuServe's 
inexpensive  weeknight  and  weekend 
rates,  when  forums  are  most  active 
and  standard  online  charges  are 
just  IOC  a  minute.  You  can  go  online 
in  most  areas  with  a  local  phone  call. 
Plus,  you'll  receive  a  $25.00 
Introductory  Usage  Credit  when 
you  purchase  your  CompuServe 
Subscription  Kit. 

Information  you  just  can't  find 
anywhere  else. 

Use  the  Forum  Message  Board 
to  send  and  receive  electronic  mes- 
sages. Join  ongoing,  real-time 
discussions  in  a  Forum  Conference. 
Communicate  with  industry  experts, 
including  the  programmers  who 
write  your  favorite  programs.  Search 
Forum  Data  Libraries  for  non- 
commercial software  and  shareware. 


Enjoy  other  useful  services  too, 
like  electronic  editions  of  popular 
computer  magazines. 

All  you  need  is  your  IBM  computer 
or  IBM  compatible  computer  (or 
almost  any  other  personal  computer) 
and  a  modem. 

To  buy  your  Subscription  Kit, 
see  your  nearest  computer  dealer. 
Suggested  retail  price  is  $39.95. 
To  receive  our  free  brochure,  or  to 
order  direct,  call  800-848-8199  (in 
Ohio  and  Canada,  call  614-457-0802). 
If  you're  already  a  CompuServe 
subscriber,  type  GO  IBMNET  (the 
IBM  Users  Network)  at  any !  prompt 
to  see  what  you've  been  missing. 
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CompuServe* 

Information  Services.  RQ  Box  20212 

5000  Arlington  Centre  Blvd.,  Columbus,  Ohio  43220 

800-848-8199 

In  Otlic  call  614-457-0802 
An  H&R  Block  Company 


C> 


■  TSR  DESKTOP  ORGANIZERS 


picking  a  number  off  the  screen,  and  you 
can  select  both  tone  and  pulse.  Unfortu- 
nately, PolyWindows  DeskPlus  has  no 
specific  phone  book  application. 

The  calculator  ranks  a  bit  above  ordi- 
nary, with  a  fairly  standard  set  of  features: 
four  functions,  memory,  choice  of  decimal 
places,  automatic  switching  to  exponential 
notation  if  appropriate,  comma  toggle  on/ 
off,  and  tape  display/print  toggles.  The 
programmer's  calculator,  which  you  must 
load  separately,  handles  computations  in 
decimal,  binary,  octal,  or  hex.  PolyWin- 
dows DeskPlus  also  supplies  an  ASCII  ta- 
ble as  well  as  a  little  puzzle  game. 

The  program  offers  the  usual  DOS 
functions,  including  CD.  MD,  CHKDSK. 
DEL,  DIR.  an  extended  version  of  TYPE, 
and  REN.  Hercules  support  extends  com- 
patibility, with  two  different  Hercules 
modes  available. 

PolyWindows  DeskPlus  also  offers  the 
Grabber,  its  version  of  a  clipboard.  You 
can  highlight  and  export  a  section  of  your 
screen  to  another  application.  You  can 
change  the  color,  location,  and  shape  of 


■  The  PolyWindows 
Desk-Plus  calculator 
computes  in  decimal, 
binary,  octal,  or  hex. 


windows  by  using  simple  commands  at 
load  time.  In  addition,  you  can  use  the  RE- 
MOVE command  to  get  rid  of  options  you 
no  longer  need  (like  a  particular  set  of  mac- 
ros) to  free  up  some  memory. 

As  Lotus  does  with  Metro,  PolyTron 
markets  a  number  of  other  tools  for  the 
PolyWindows  DeskPlus  environment:  an 
archiving  program,  an  encryption  tool 
(DES  or  PolyTron's  own  algorithm),  and  a 
memory-resident  communications  utility. 
The  new  release  is  packed  with  additional 
features,  but  our  hands-on  analysis  is  re- 
quired before  we  pass  judgment.  If  Poly- 
Windows DeskPlus  is  any  indication, 
though,  Desk  III  looks  like  it'll  be  a 
smooth  and  easy  performer. 
— ^Merv  Adrian 


Pop-Up  DeskSet  Plus 

Popular  Programs'  Pop-Up  DeskSet  Plus 
is  a  $129.95  desktop  utility  for  the  user 
who  wants  it  all  and  who  has  the  skill  to 
have  it  his  way.  This  extremely  flexible  set 
of  TSR  utilities  has  all  the  features  of  stan- 
dard desktop  organizers  and  more,  and 
you  can  configure  it  from  the  DOS  prompt 
or  by  using  menus  inside  the  applications. 

The  package's  programs  include  two 
calculators.  Pop  Word  (the  text  editor, 
notepad,  scheduler,  and  address  book). 
Pop  Voice  (the  dialer).  Pop  Modem  (the 
on-line  communications),  the  alarm  clock, 
the  DOS  interface,  and  Pop  Anything  (a 
program  that  allows  you  to  exit  a  running 
application  and  run  something  else).  Two 
versions  of  the  package  are  sold,  DeskSet 
and  DesLSet  Plus;  the  latter  adds  commu- 
nications and  terminal  emulation  software 
to  the  basic  package. 

Each  program  loads  separately,  but  you 
can  write  a  batch  file  to  install  as  many  or 
as  few  of  the  applications  as  you  need.  The 
Autopop  install  program  helps  you  select 
the  correct  combination  of  applications 
and  writes  an  AUTOEXEC.BAT  file  or 
modifies  an  existing  one.  A  DOS-level 


switch  or  flag  to  set  parameters  can  load  all 
the  pop-up  applications. 

Although  the  Pop-Up  DeskSet  user's 
manual  cautions  that  some  programs  may 
be  incompatible  with  Pop  Anything,  no 
major  compatibility  problems  cropped  up 
during  our  tests.  We  used  Pop-Up  DeskSet 
with  J -2-3,  Release  1 A  and  2,  dBASElU, 
WordPerfect,  IBM  BASICA,  and  a  hand- 
ful of  other  applications  and  utilities.  We 
encountered  no  problems. 

Pop-Up  DeskSet  Plus  has  two  commu- 
nications programs.  One  is  designed  to 
dial  the  phone  for  voice  communications, 
using  an  electronic  phone  directory.  The 
other,  Pop  Modem,  provides  full  terminal 
emulation  in  addition  to  the  dialing  func- 
tion, so  that  you  have  quick  access  to  on- 
line communications  like  electronic  mail 
without  having  to  exit  your  current  appli- 
cation. 

Unfortunately,  the  Pop  Modem  pro- 
gram is  not  that  easy  to  use.  Even  though 
on-screen  prompts  clearly  show  the  func- 
tion of  various  keys,  the  program's  inter- 
face is  not  as  intuitive  as  it  could  be.  Pop 
Modem  includes  VT- 100  emulation,  but  it 
wasn't  totally  compatible  with  the  expec- 
tations of  a  DEC  MicroVAX  II  running 


DIALED  I 

Nunber  : 
PBX  : 

LD  Access: 
LD  Code  : 
Baud  Rate: 
Login  : 


Parity 


Ho  carrier  detected.   Retrying.   ESC  to  exit, 


DIAL  FIRST  NUMBER  -  F2 

Dials  the  nunber  at  the 
cursor  position  on  the 
application  screen,  or 
the  last  nunber  dialed. 


Any  key  for  nore,  ESC  to  exit. 


F 12333 


The  Pop  Voice  communications  program  included  with  Pop-Up  DeskSet  Plus  dials  the  phone  for 
voice  communications,  using  an  electronic  phone  directory.  The  Pop  Modem  program  provides 
full  terminal  emulation  in  addition  to  the  dialing  function. 
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FACT  FILE 


DedtSet' 

■  1. 1 

v..  1 


Pop-VpDeskSetPUis 

P<ifHilar  Pnipranis  Inc. 
I.ViLiikeSi.,  #210 
Kirkland.  WA98033 
(8(X))  447-6787 
(2()6)H22-7065(in 
Wash.) 

List  Price:  $129.95: 
DeskSet.  $69.95:  ISR-MW.  $39.95. 
Requires:  MK  RAM  beyond  other  system 
requirements,  one  disk  drive.  IXJS  2.0or  lat- 
er. I28K  RAM  and  a  modem  required  for 
Pop-Vp  voice  application. 
In  Short:  bxtrenicly  flexible  and  fast  TSR 
utility  offering  many  helpful  features,  includ- 
ing the  optional  TSR  MAN.  to  help  you  man- 
age your  TSR  M)ftware.  Not  copy  protected. 
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VMS  in  the  tests  we  conducted.  It's  handy 
to  be  able  to  use  it  to  check  an  MCI  or 
CompuServe  mailbox,  though,  without 
exiting  a  running  application. 

Pop-Up  DeskSet  has  two  calculators 
also.  One  is  a  fairly  simple,  four-function 
calculator  with  ten  memories  and  a  percent 
key.  The  second  is  a  sophisticated  finan- 
cial and  statistical  unit.  The  simple  calcu- 
lator requires  only  about  16K  bytes  of 
RAM;  the  financial  model  uses  3 IK.  If 
you  don't  require  the  sophisticated  finan- 
cial functions,  you  can  load  the  simpler 
version  of  the  calculator,  leaving  more 
memory  for  other  Pop-Up  DeskSet  appli- 
cations or  other  programs. 

Both  calculators  display  a  continuous 
tape  to  show  keystroke  entries  and  results. 
By  hitting  the  P  key,  you  can  print  the  tape 
as  you  enter  data,  but  you  can't  print  a  tape 
for  data  that  you've  previously  entered.  A 
single  keystroke  feeds  the  value  currently 
displayed  on  either  calculator  window  to  a 
running  application  or  to  DOS.  Data  fed  to 
an  application  appears  where  the  cursor 
was  last  positioned. 

The  financial  calculator  has  a  single- 
screen  help  display  that  pops  up  behind  the 
calculator  and  stays  there  as  you  calculate. 
Although  you  can  freely  move  the  calcula- 
tor around  the  screen,  it  remains  relatively 
small  compared  with  calculators  found  in 
other  TSR  programs.  The  reverse  video- 
tape shows  the  keystrokes  as  you  enter 
them. 


POP  WORD  You  can  use  Pop  Word, 
which  supports  the  major  word  prcKcssing 
functions,  in  a  small,  vertical  window  or  in 
a  full-screen  display.  All  Pop  Word  func- 
tions are  reasonably  easy  to  use;  if  you're  a 
current  or  former  WordStar  user,  they'll 
come  to  you  naturally  since  Pop  Wtird  sup- 
ports .several  WordStar  comnvdnds.  Other 
cursor  control  keys  are  fairly  standard  and 
easy  to  learn. 

Pop  Word  also  includes  a  scheduler  and 
an  address  book.  You  can  maintain  phone 
number  lists,  which  the  dialer.  Pop  Voice, 
can  dial.  As  with  other  Pop-Up  DeskSet 
applications,  the  scheduler  and  the  address 
btxik  offer  on-screen  prompts  and  are  easy 
to  use.  They  actually  function  as  special- 
format  word  priKessing  files,  but  they  are 
not  compatible  with  other  applications. 

Pop  Word,  which  is  relatively  fast,  uses 
an  interesting  approach  to  the  problem  of 
limited  RAM  storage  for  a  document.  The 
default  reserved  for  a  Pop  Word  document 
is  4K  bytes.  With  most  programs  of  this 
type,  when  you  run  out  of  RAM,  the  d(x:u- 
ment  fills  up;  to  save  it,  you  have  to  start 
over.  Pop-Up  DeskSet  simply  asks  you  to 
press  Shift-PgDn  to  enter  the  next  section, 
which  it  -Stores  and  retrieves  from  disk. 
This  method  may  seem  a  little  slow,  espe- 
cially after  you've  become  accustomed  to 
the  fast  action  of  TSR  editing,  but  it  works. 
Plus  it  lets  you  keep  a  reasonably  small 
portion  of  RAM  ready  for  word  processing 
while  supporting  larger  dix;uments. 

Pop-Up  DeskSet  Plus's  calendar  shows 
a  small,  one-third-screen  display  of  the 
current  month,  which  appears  blinking, 
and  the  previous  and  next  months.  You 
can  expand  the  calendar  to  show  a  single 
month  on  a  full  screen,  with  major  holi- 
days and  events  indicated.  You  can  add  to 
or  modify  the  messages  from  a  menu- 
prompted  screen,  storing  up  to  15  mes- 
sages for  any  single  date,  with  2  displayed 
at  a  time.  In  addition,  you  can  print  the  cal- 
endar displays  for  reference. 

AVOIDING  CONFLICT  The  package 
uses  a  slick  technique  to  avoid  conflict 
with  other  software.  If  another  of  your  ap- 
plications programs  uses  one  of  Pop-Up 
DeskSet's  Alt-key  combinations,  you  need 
only  press  the  Alt-key  combination  twice. 
The  first  time  you  will  see  the  associated 
Pop-Up  DeskSet  application,  but  the  sec- 


ond time  the  Pop-Up  DeskSet  program  dis- 
appears and  the  key  combination  is  passed 
through  to  your  application.  Once  you  get 
used  to  this  prtvedure.  it's  easy  and  works 
well.  In  addition,  you  can  specify  a  differ- 
ent key  combination  to  initiate  the  Pop-Up 
DeskSet  software  by  using  one  of  the 
DOS-level  switches  to  load  it. 

Tlie  DOS  liiTiit  for  pathnames  is  64 
characters,  but  Pop-Up  DeskSet  recog- 
nizes pathnames  only  up  to  31  charac- 
ters— limiting  for  hard  disk  and  network 
users.  You  access  DeskSet  data  in  deep  di- 
rectories by  making  the  desired  directory 
the  DOS  default  and  calling  up  the  DeskSet 
application.  If  you  do  not  specify  a  path- 
name, Pop-Up  DeskSet  assumes  you  want 
a  file  in  the  current  directory. 

Along  the  right  side  or  the  bottom  of 
most  displays  is  a  short  pronipting  menu 
that  shows  the  operation  of  the  function 
keys.  One  irritation  with  this  set  of  utilities 
is  that  there  is  no  way  to  dump  them  from 
memory  once  they  have  been  loaded.  Pop- 


■  Pop-Up  DeskSet  Plus's 
Pop  Modem  gives  you 
quick  access  to  on-line 
communications  without 
your  having  to  exit  your 
current  application. 


ular  Programs  solves  this  problem  with  a 
separate  software  package  called  TSR- 
MAN  (originally  called  Pop  Drop).  By 
loading  each  TSR  utility — from  Popular 
Programs  or  other  vendors — with  TSR- 
MAN  instead  of  directly  from  DOS,  you 
can  display  a  list  of  active  TSR  software 
and  drop  them  from  memory  one  at  a  time 
or  collectively  as  required.  With  TSR- 
MAN.  each  TSR  application  requires  an 
additional  1 .5K  bytes  of  memory. 

Users  who  demand  flexibility  and 
speed  and  want  all  their  organizers  in  one 
package  will  find  that  Popular's  Pop-Up 
DeskSet  Plus  will  grow  more  popular  with 
them  with  every  u.se. — ^Tom  Badgett 
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How 

rewrote  a 


First  we  wrote  a  wish  list.  With  help 
from  the  500,000  +  people  wdioVe 
already  chosen  MultiMate®  for 
word  processing. 

We  also  had  help  from 
a  whole  new  generation  of 
users.  Professionals  and 
managers  who  want  quick 
results  from  the  software 
they  use. 
mCaveltAHot  Start 
And  Finish. 

The  result  is  MultiMate 
Advantage  II.™ 


A  feu  ■  simple  am  ma  rids  H  you  dirvcUy  merge  ciBASE files 
ivUhmU  lemrivg  MuitiMaUi  A  nd  uithmit  knouing  how  to  work 
dBASE  Which  maJ<es  it  easy  b)(yjeale  slacks  qfpersonaiized 
form  tetters. 

Within  seconds  of  booting 
up,  its  Hot  Start  feature  lets 
you  create  and  edit  simple 
memos  without  fussing  with 


menus.  There's  also  a  Hot 
Print  feature  that  prints  out 
memos  at  the  touch  of  a  key. 

Which  all  adds  up  to  a 
feist  start  and  an  equally 
fest  finish. 

We  Let  You  DirecUy  Merge 
With  Another  Bestseller 
dBASE. 

WeVe  made  it  easier 
than  ever  to  merge  directly 
with  dBASE®  files.  So  you  can 
generate  loads  of  personalized  form 
letters.  And  preview  them  on-screen 
with  the  dBASE  data 
in  place. 

You  can  even 
import  ASCII  files 
directly,  or  use  file  con- 
versions with  other 
popular  software. 

MultiMate  also  sup- 
ports over  400  printers, 
includiiig  the  latest  lasers. 

Your  choice  of  fonts 
has  increased  as  well. 
Now  up  to  26  fonts  in 


iFred^  Encyckipedia  Ine 


■In  Coloreda,  call(303)  799-4900,  ExL  23L  'nademarks/owner.  MulUMate/MulUMate  International  Corporation,  an  Ashlon-lUe 


C. 


iterlal 


we 

bestseller. 


a  single  document,  with  18  downloadable. 
We  Made  It  Easy  Read. 

Understanding  and  learning 
MultiMate  is  easy  when  you  use  the 


unn    nmrai    mm  BJEJH  mm    nun  oii 


Aba '  ynu  ca  n  access  the  power  qf  MuUMaie  uilh  simple  puU<k)u  m  menus  (l^ )  or  choose  the  origmal  mterfaoe  ( right ). 
Both  iiUerfices  have  documrU  mode  for  visible  page  breaks  and  fast  scrolling 


new  optional  pull-down  menus.  So  is 
day-to-day  operation. 

But  maybe  you're  familiar  with  the 
original  MultiMate  interface.  Never 
fear.  It's  still  there,  with 
all  the  power  you  need  to 
tackle  the  toughest  word 
processingjobs. 

Whichever  interface 
you  choose,  you  now  get 
fast  page-to-page  scrolling 
with  visible  page  breaks. 
Plus  search  and  replace  is 
15  times  fester  and  lets  you 
go  forward  or  backward. 


AshtonTate 

MultiMate  1 

Mil 

1 

I 

rr 

1 

^^^^ 

V  \ 

WeVe  also  added  a  sorting  capability 
that  many  are  calling  the  best  in  the 
business.  And  an  undo-delete  feature 
that  lets  you  bring  back  the  passages 

you  thought  you 
didn't  want. 

Finally  wiien 
you're  ready  to  print, 
our  new  Preview 
mode  shows  how 
your  pages  will  look. 
With  headers,  footers 
and  footnotes  all  in  place.  All  of  ^^ch 
gives  you  total  flexibility  So  you  can 
tackle  simple  jobs  simply  Right  off  the 
bat.  And  still  handle  the  big  jobs. 

For  the  name  of  your 
nearest  authorized 
Ashton-Tkte  dealer,  or  for 
more  information  about 
corporate  training,  call 
(800)  437-4329,  Ext  231f 
And  learn  how  a  good 
rewrite  can  improve  even 
the  best  of  bestsellers. 


a4  ASHTONTATE' 


compaiiy:  dBASE,  MultiMate  Ad\^uitage  II,  Ashton-'bte/Ashtan-'IUe  Corporation.  C 1987  Ashton  TMe  Corporation.  .Ml  rights  reserved. 
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■  TSR  DESKTOP  ORGANIZERS 


Power-Up!  One-Key 
Combo 

The  Power-Up!  One-Key  Combo,  sold  by 
Channelmark  Corp.  as  a  package  for 
$49.95  and  individually  for  $24.95.  in- 
cludes separate  interrelated  products  that 
correspond  to  the  commonly  used  TSR 
desktop  organizer  functions:  One-Key 
Memo  Pad.  One-Key  Calculator.  One- 
Key  IX)S.  and  One-Key  Timekeeper. 

The  attractive,  reasonably  functional 
One-Key  Memo  Pad  uses  about  29K  bytes 
of  memory,  giving  you  18  lines  of  50  char- 
acters each  on  the  screen.  Each  note  can  be 
up  to  4,000  characters.  The  Memo  Pad's 
useful  "Exit  and  feed  buffer"  option  per- 
mits you  to  dump  a  note  file  into  some  oth- 
er package  as  if  you  had  typed  it  in  at  the 
keyboard. 

The  Memo  Pad  saves  its  files,  as  most 
TSR  products  do,  as  ASCII  files  and  in- 
cludes word  wrap  and  print  among  its 
functions,  but  it  uses  an  odd  line  length, 
confusing  some  conversion  routines  that 
come  with  commercial  word  processing 
packages.  You  can  leave  the  notepad  and 
return  to  your  application,  and  when  you 
invoke  the  notepad  again,  you'll  be  pleas- 


antly surprised  to  see  the  same  document 
there — a  very  handy  feature. 

You  may  encounter  some  problems 
when  you  use  the  Memo  Pad  at  the  same 
time  as  the  One-Key  Calculator.  The  prob- 
lem is  really  very  simple:  if  you  bring  up 
the  Calculator  over  the  Memo  Pad.  once 
you  exit,  you're  locked  up,  and  even  a 
warm  boot  won't  work.  If  you  want  to  use 
the  Memo  Pad  to  its  full  advantage — for 
example,  by  relying  on  a  document  stay- 
ing in  memory — you've  got  a  real  prob- 
lem. Other  minor  annoyances:  you  cannot 
save  and  exit  in  one  operation,  you  cannot 
move  or  size  the  Memo  Pad,  and  you  can- 
not set  the  colors. 

The  One-Key  Calculator,  which  uses 
I6K.  has  the  usual  "paper  tape"  output 
display  and  supports  simple  math.  Nine 
memories  are  available,  and  a  "Dollar  for- 
mat" is  an  option.  You  can  print  output 
from  the  calculator  as  well  as  view  it  on  the 
screen. 

The  Calculator  is  another  incompatibil- 
ity culprit.  You  can  seemingly  call  it  up 
and  leave  it  from  the  other  One-Key  appli- 
cations (except  the  Memo  Pad),  but  if  you 
start  another  application  from  within  the 
calculator,  you  often  run  into  problems. 

One-Key  DOS  is  a  quick  route  to  a  sec- 


OnH(e*HjEf10 
low  IS  t)ie  timeforalTgoo 


Oper;    +  -  «  /  x  = 

Clear  entry 

C 

Clear  all 

X 

Change  sign 

N 

Dollar  format 

S 

riemory  (n:0-9) 

Store 

Sn 

Recall 

Rn 

Display 

rhD 

Clear 

fInC 

m 

nn+ 

Subtract 

rin- 

riultiply 

nn» 

Divide 

fin/ 

Exit 

ESC 

Exit  4  Feed 

F9 

Hove  Right    Ctrl  ^ 

ffeve  Left     Ctrl  f 

Print  (On/B|) 

P 

Though  the  separate  programs  of  the  Power-Up!  One-Key  Combo  work  well  on  their  own.  they 
suffer  from  compatibility  problems  when  used  together.  For  instance,  if  you  bring  up  the 
Calculator  over  the  Memo  Pad.  your  PC  is  likely  to  lock  up  when  you  try  to  exit. 


ond  session  of  DOS.  demanding  44K.  Us- 
ing Alt-F3  within  another  program  (but  not 
within  the  Memo  Pad.  interestingly 
enough),  you  can  call  on  DOS  to  do  certain 
things.  As  with  most  of  the  DOS  subset 
packages,  though,  you  can't  use  it  to  per- 
form a  number  of  DOS  commands,  in- 
cluding PRINT.  BASIC  and  BASICA. 
and  PROMPT. 

The  One-Key  Timekeeper,  a  27K  pro- 
gram, sets  up  to  nine  daily  alarms,  has 
monthly  calendars  from  1928  to  2027,  per- 
mits you  to  time  six  events  simultaneous- 
ly, and  displays  the  current  time  while  oth- 
er software  runs. 

The  bottom  line  on  the  copy-protected 
Power-Up!  One-Key  Combo  is  that  the 
One-Key  programs  are  worth  more  sepa- 
rately than  they  are  together.  They  have 
compatibility  problems  even  with  each 
other,  and  used  together  (if  you're  lucky 
enough  to  avoid  a  cra.sh).  they  take  up  far 
too  much  memory  for  the  utility  they  pro- 
vide. The  One-Key  Combo's  unintegrated 
approach,  without  a  central  menu,  doesn't 
supply  the  capabilities  you  want  in  a  TSR 
desktop  organizer. — Merv  Adrian 
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Power-Up!  One-Key 
Combo 

Channelmark  Corp. 

Campus  Dr..  f>A(U 
San  .Malco.  C/\  94403 
(X()0|X.';i-2917 
(8(K))  223-1479  (inside 
Calil.) 

List  Price:  $49.95;$24.95  for  any  single  one 
in  the  senes 

Requires:  I6K  R,\M  (One-Key  Calculator) 
beyond  other  system  rcquiren\enls.  29K 
RAM  (One-Key  .Memo  Pad)  beyond  other 
system  requirements.  27K  RAM  (One-Key 
rMiiekee|X.-n  beyond  other  system  rcijuire- 
rnenls.  44K  RAM  (Oie-Key  DOS)  beyond 
oilier  system  requirements;  one  disk  drive, 
IX)S  2  Oorlater. 

In  Short:  A  series  of  programs  that  are  sepa- 
rate but  interrelated,  corresponding  to  the 
commonly  used  TSR  desktop  organi/cr 
functions:  One-Key  Memo  Pad.  One-Key 
Calculator,  One-Key  IX)S.  and  One-Key 
Timekeeper:  its  unintegrated  approach,  with- 
t)ul  a  central  menu,  lacks  flexibility  and  lim- 
its case  of  access.  Copy  protected. 
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The  JET-  SETTER,  laser  printer. 

The  secret  to  my  success. 


In  business,  your  first  impression  may  be 
your  last. 

That's  why  1  purchased  the  C.  Itoh  Jet-Setter 
laser  printer.  It's  the  first  personal  laser  designed 
for  achievers  like  me.  And  it's  affordable! 

First  impressions  are 
lasting  impressions. 

When  I  first  started  using  the  Jet-Setter  to  print 
daily  reports,  memos  and  budgets,  my  associates 
couldn't  believe  how  I  instantly  gained  esteem 
from  top  management. 

But  what  really  sold  them  on  my  talents  was 
when  I  closed  an  account  the  finti  had  been 
working  on  for  months  with  a  business  pre- 
sentation printed  on — you  guessed  it — the 
Jet-Setter. 

Now  everyone  wants  to  get  in  on  the  action. 
And  wait  until  they  find  out  how  affordable  Jet- 
Setters  are.  They  won't  even  need  to  purchase 
any  additional  software  since  it's  compatible 
with  the  HP  LaserJet'"  series  and  uses  optional 
Diablo™  and  Epson'"  emulation  cartri(fees. 


Anyone  can  use  it. 

My  secretary  alread)'  has  an  eye  on  the  Jet-Setter 
to  handle  the  volume  of  text  generated  on 
WordPerfect'"  and  other  word  processing  files. 
And  you  should  have  seen  the  response  1  got 
when  I  presented  my  quarterly  report  with  eye- 
opening  charts  and  graphs  instead  of  just 
numbers.  Even  our  communications  manager 


wants  to  purchase  the  Jet-Setter  to  publish 
internal  newsletters  using  Ventura  Publishing'" 
or  PageMaker,'"  desktop  publishing  packages. 

The  Jet-Setter  grows  with  your  business. 

As  more  people  catch  on  to  the  Jet-Setter  revolu- 
tion in  my  office,  they  will  discover  even  more 
exciting  features  this  printer  offers,  like  its  large 
library  of  font  cartridges 


Helv,  10  point,  proj 

Roman,  10  point,  pi 

Roman  Italic,  10  po, 


Roman  Bold,  10  poi 


With  the  C.  Itoh  Jet-Seuer  laser  printer  you  can 
create  professional  business  letters, 
presentations  and  newsletters. 
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and  expansion  memory 
for  full  page  graphics  at 
300  dots  per  inch.  The 
secret  to  my  success?  The 
Jet-Setter  tmm  C.  Itoh.  How  long  can  you  afford 
to  be  without  one  of  your  own? 

For  the  C.  Itoh  dealer  nearest  vou.call: 

Toll-fi%e  (800)  423-0300 

C.ITOH 

C.  Itoh  Digital  Products,  Inc. 

19300  S.  Hamilton  Av.,  Ste.  110  •  P.O.  Box  9085 
Torrance,  CA.  90508  •  (213)  327-2110 


Cl 
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SideKick 

With  about  750.000  copies  sold.  Bor- 
land's SideKick,  one  of  the  original  TSR 
utility  packages,  has  become  the  standard 
against  which  competitors  are  measured. 
Unlike  Lotus's  Metro.  SideKick  keeps  all 
utilities  in  RAM  for  instant  recall,  so  Side- 
Kick  comes  when  you  call  it  a  lot  faster 
than  Metro  does.  And  because  SideKick 
keeps  everything  in  RAM  at  all  times,  you 
don't  use  any  more  memory  as  you  call  up 
subsequent  applications. 

Once  you've  installed  the  $84.95  Side- 
Kick  and  are  running  your  word  processing 
or  spreadsheet  application,  for  example, 
you  call  the  desktop  utility  by  pressing 
Ctrl-Alt.  SideKick's  master  menu  appears 
instantly  to  access  any  of  the  program's  or- 
ganizers. Using  one  key  (a  function  key  or 
a  single-letter  abbreviation)  or  an  Alt-key 
combination,  you  can  select  Help,  Note- 
Pad,  Dialer.  Calculator,  ASCII-table,  Set- 
up, and  Exit.  A  bottom-line  screen  menu 
displays  function  key  assignments,  with 
on-line  help  available. 

SideKick  lets  you  stack  up  all  the  utili- 
ties, one  at  a  time,  and  move  forward  and 
backward  through  them  with  the  Esc  key 


and  an  appropriate  Alt-key  combination. 
You  can  even  retum  to  a  previously  dis- 
played application  directly  without  exiting 
subsequent  programs.  You  can  also  elect 
to  install  only  selected  utilities,  freeing  ad- 
ditional RAM. 

WordStar  users  will  be  immediately 
comfortable  with  the  SideKick  NotePad 
because  it  mirrors  WordStar  commandfi.  A 
separate  install  program  lets  you  assign  an 
additional  set  of  keysUDkes  for  these  func- 
tions so  that  SideKick's  NotePad  can  sup- 
port WordStar  commands  as  well  as  those 
of  another  word  processor.  The  NotePad 
supports  standard  word  processing  fea- 
tures, including  block  operations. 

The  screen-capture  facility  is  extremely 
useful.  Once  you  enter  the  NotePad.  you 
can  press  F4  for  SideKick  to  remove  it  and 
place  the  cursor  at  the  top  left  comer  of  the 
screen.  You  can  then  use  the  cursor  keys  to 
position  the  cursor  at  the  beginning  of  a 
screen  block  that  you  want  to  copy,  then  is- 
sue WordStar's  command  to  mark  the  be- 
ginning of  a  block  (Ctrl-KB).  A  reverse 
video  block  cursor  then  lets  you  paint  the 
area  of  the  screen  to  capture  to  the  Side- 
Kick  NotePad.  You  can  save  the  screen 
image  as  a  text  flle  and  incorpoi:ate  it  into 


CANOTES 


Line  1  Col 


H-iwve  bar.  Select  by  pressing  a  highlighted  letter,  a  fuTx:tion  key,  or  i-f 


SideKick  lets  you  stack  ail  of  its  utilities,  one  on  top  of  the  next.  You  can  move  forward  and 
backward  through  them  with  the  Esc  key  and  an  appropriate  Ah-key  combiiuitton.  You  can  also 
return  to  a  previously  displayed  SideKick  application  without  exiting  subsequent  programs. 
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SideKick.  Version 
l.56lt 

BiirLind  Imcmational 
4SS,S  Sc()ll>  Valley  Dr. 
So-Hs  Valley.  CAy5()66 

(4»)K)438-X4(X) 
1,1st  Price:  S!a.9.S 
Requires:  I2XK  R.\M  beyond  oihcr  system 
rcquircmcnls.  one  disk  drive,  IX)S  2.0  or  lat- 
er. Hayes  or  Ha\  es-comp;itible.  PCyr  Inler- 
nal.  or  A  T&T  Modem  4(X10  or  VOAI)  key- 
board phone  required  for  auto-dial  feature. 
In  Short:  The  best-known,  original  T.SR 
utility,  quick  on  its  feet  and  capable,  w  ilh 
giHKl  on-line  help;  can  be  renwved  from 
memory  without  reKxiting.  Not  copy  pro- 
tected. 
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any  other  word  prcKessing  document. 

The  Dialer  uses  the  NotePad  to  create  a 
fairly  free-form  directory  list,  but  you  can 
auto-dial  any  telephone  number  displayed 
on  the  screen.  After  searching  a  dBASE  da- 
taba.se  or  text  file  for  the  number  you  want 
to  dial,  you  can  call  up  the  dialer  to  com- 
plete the  call  from  the  number  displayed  on 
the  screen. 

SideKick's  Calculator  also  supports 
number  conversion.  You  can  enter  a  num- 
ber in  decimal  format  and.  by  pressing  the 
H  key,  display  the  hexadecimal  equiva- 
lent. The  B  key  brings  up  the  binary  ver- 
sion of  the  number.  By  overlaying  the 
NotePad  on  top  of  the  Calculator,  you  can 
capture  key  numbers  for  inclusion  on  text 
dcKuments  or  for  printing. 

COMPATIBILITV  SideKick  is  a  popu- 
lar package  that  has  been  around  long 
enough  to  undergo  several  refinements. 
Early  compatibility  problems,  have  mostly 
been  solved,  and  complaints  of  SideKick 
locking  up  with  this  application  or  the  oth- 
er are  getting  fewer.  The  latest  release  has 
answered  a  number  of  user  complaints  and 
suggestions,  including  an  attempt  to  stan- 
dardize function  key  assignments  among 
various  applications.  The  latest  version 
also  occupies  about  14K  bytes  more  RAM 
than  earlier  releases. 

Overall.  SideKick  is  easy  and  natural  in 
operation.  Its  combination  of  features  is 
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Prove  it  yourself 
for  30  days  without  obligation! 

ONE- WRITE  PLUS™  is  a  direct  translation  into  software  of  the 
familiar  one-write  or  "pegboard"  bookkeeping  system  used  by 
more  than  5  million  small  businesses. .  .perhaps  even  yours! 

Now  all  the  ease  and  simplicity  of  this  popular  system  is 
yours  in  a  powerful  PC-based  program  designed  to  make 
your  business  more  profitable  through  total  cost  and  expen- 
diture control. 

Prints  17  Reports  and  Journals 

Do  you  know  what  you're  spending  on  advertising  right 
now?  On  travel?  Auto  costs?  Insurance?  Hit  a  few  keys  and 
ONE-WRITE  PLUS  displays  the  totals  in  an  instant.  Or,  print 
out  your  current  cash  flow  status  anytime  with  ONE- WRITE 
PLUS'S  exclusive  "Business  Pulse  Report"  always  at  your 
command.  An  absolute  must  for  responsible  decision-making. 

From  Cash  Disbursements  and  Cash  Receipts  joumals  to 
Income  Statements  and  Bank  Deposit  Summaries,  you  get 
17  Reports  and  Joumals  with  the  Master  Module  alone.  You 
enjoy  complete  financial  statements,  accurate  audit  trails, 
rapid  check  printing,  mistake-proof  balancing  and  more! 

Sets  up  in  just  2  hours! 

And  because  ONE-WRITE  PLUS  is  based  on  the  familiar 
one-write  system,  you  and  your  staff  already  know  how  it 
works!  Any  accountant  or  bookkeeper  can  have  your  ONE- 
WRITE  PLUS  up  and  omning  in  2  hours  or  less.  The  operat- 
ing manual  guides  staff  quickly  through  the  program  with 
clear  instructions  and  examples.  Said  i7?c  New  York  Times, 
"..  .becoming  familiar  with  the  program  should  take  no 
longer  than  an  extended  lunch  hour." 

Now  Available  on  3  V2-inch  Diskette. 


Use  it  for  30  days,  then  decide! 

Send  for  the  complete  ONE-WRITE  PLUS  program  today 
and  test  drive  it  on  your  own  PC  for  30  days  without  risk  or 
obligation.  If  it  isn't  all  we've  said  and  more,  return  it  for  a 
full  and  prompt  refund.  Offer  includes  the  actual  program 
(not  a  demo),  complete  User's  Manual  and  FREE  telephone 
support  on  our  exclusive  HELP-LINE. 

Complete  and  mail  the  coupon  or 

CALL  TOLL  FREE 
1-800-528-5015 

and  charge  it  to  your  credit  card! 
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'Svstem  r«]:  IBM  PC/XT/ AT  orcompiibic  256K  RAM.  Dual  or  Hard  Dnve 


"Y"C  C  I  I'lcix-  •<nd  nic  ihc  ON1-.  WKIH,  PIA'S  .M.Wct  Mixlulc  lo 

X.  I  Jk)  I  ux'  lor  30  J.n^  withoui  olihj;aiion  Oticr  includes  complete 
|)roKr.im.  LVt  .Manual  and  \-W.\i  iclcphoiic  \  \\.\.\'  \.\S\\.  ll  iiol  -..UiMicd. 
I  may  rclurii  cvorvlhing  lor  j  lull  and  prompt  rcliind 

("ompleic  .\I.istcr  .\lixlule  wilh  Cicncral  Lodger.  5.}''^ 
.\k)  M'lid  di'lail.s  on        I'awililc^        KcccivaWo      I  Payroll 
n  Pavmem  cncloM'd    CIIAKCi;  IT  lo  mv     n  .MC     H  Visa 


( '.ard  ' 


I  xplrc^ 


Siv;n,iiiiro 


Phone 


Name 


I  ale 


Company 


.■\ddreN> 
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Great  American  Software,  Inc. 

^  Columbia  Dl  •  \Vi  Bo.x  ^10  •  Amhcrsi.  Nl  i  0.^)3!  •  <m  8«yo410 
Also  available  at  leading  computer  retailers. 


lb  get  Lotus  1-2-3  to  do  all 
this  more  quickfyand  eas%  w 
didn't  make  it  more  powerml 

1 


Uiiui  HAL  doesn't  change  I  ■:i-3  or  Die  worksheet  It  makes  things 
easier.  Fbrinstance,  to  graph  xalesbi/ district  fnmiJatiiiary  to 
March  just  request  "graph  Jan  to  Mar." 


Say  mm  want  to  extract  just  the  informcUion  you  ivant  from  a 
datahase.  For  example,  you  uxint  to  determine  your  top  sales  reps. 
Simply  request  'who  has  sales  s  8000.' 
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>frt/  win  spend  n  lot  (4 time  setting  up  y(nir  spreadsheet.  Summing 
up  sdlifs  figuirs  it  n  good  example.  With  Uitus  HAL,  just  requtst 
"total  ail  rmi's'  and  i-J-.l  and  bilits  H.M,  will  create  the Jonnulas. 


You  may  fiiid  yourself  in  the  position  of  figuring  out  how  a  spread- 
slieet  uxis  built  Well,  with  Lotus  HAL,  you  simply  request  "list  the 
relations  in  the  .^eet"  A nd  auay  you  go. 


ta:  ':i  mit  tt  ikrbt  tkt  Imttst  »i  KUI  ii 


m  52,254  H.SI)  : 

3723  il,?4i   Sl,4!3  :: 
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Do  you  find  it  hard  to  sort  things  by  district  or  sales  or  any  other 
criteria? Mist  request  "sort  by  disl7 


7b  create  macros,  u  elt.  you  nmy  not  believe  this.  What  you  see 
here  isn '( a  description  (if  what 's  happening— it 's  the  actual 
macro.  See,  uvtoUtyouyou  wouldn't belieiv this. 


you  more  poweim 


l/>)iisIL\L 


How?  With  Lotus  HAL™— a  Companion  product  for  1-2-3*  that  helps 
you  take  shortcuts,  undo  mistakes,  link  spreadsheets,  use  your  own 
words  for  commands  and  basically  get  more  out  of  1-2-3  than  ever 

So  much  more,  that  Computerworld  has  named  Lotus  HAL  "Product 
of  the  Year." 

The  screens  on  the  left  will  give  you  an  idea  of  how  easy  it  is  to  get 
more  out  of  1-2-3.  And  these  are  only  a  few  of  the  enhancements  and 
new  features  Lotus  HAL  brings  to  1-2-3. 

Lotus  HAL  gives  you  the  ability  to  perform  1-2-3  tasks  using  simple 
English  phrases-called,  logically  enough,  'requests'.'  This  has  advantages 
for  all  kinds  of  1-2-3  users:  the  newer  users  will  find  that  difficult  tasks  are 
now  simplified;  the  more  experienced  users  will  find  that  many  time- 
consuming  tasks  can  now  be  performed  in  a  fraction  of  the  time. 

In  addition  to  this  powerful  capability,  Lotus  HAL  also  allows  you  to  test 
assumptions,  correct  mistakes  and  simply  change  your  mind  with  ease. 
Because  through  a  special  capability  called  "undo",'  Lotus  HAL  lets  you 
reverse  your  last  command— even  retrieving  a  file  before  saving  your  work. 

Besides  all  this,  Lotus  HAL  gives  1-2-3  a  number  of  otlier  useful  and 
powerful  new  features— like  spreadsheet  auditing  and  the  ability  to  link 
cells  or  ranges  between  worksheets. 

One  obvious  benefit  of  all  this  is  that  you  save  time.  This  is  what  led 
Business  Software  to  say,  'I .  .(Lotus)  HAL  gives  users  the  ability  to  move 
througli  1-2-3  at  least  twice  as  fast." 

And  what  does  that  savings  in  time  mean  to  a  business  person?  It 
means  you're  more  powerful,  more  productive,  more  effective  than 
ever  before. 

Make  yourself  more  powerful,  and  buy  yourself  Lotus  HAL.  You'll 
find  it  at  your  Authorized  Lotus  Dealer,  for  just  $150f  Or,  you  can  call 
us  directly  at  1-800-345-1043  and  ask  for  Pnxluct  QA- 1 377,  or  ask  for 
QA-1385  to  receive  more  information  __  ^  _ 

about  Lotus  HAL.  See?  Everything  vdth  T  f\h\  i  q  TT  A  T 
Lotus  HAL  begins  with  a  simple  request.  JLJvJLLtio  J-ixil  J 


Rpquirr-nK'nts  Lotus  HAL  is  a  memur>'  rvsidcnt  pmfirain  thai  rpquin^  I  2  .IRptfasc  lA.  Rf-leasc  2.  (irRr-lcasi'  2  01  for  (jrrsdnalninipuliTs  fnim  IBM'*  COMPAQ  an<t  AT*iT,  plus  1  2  ^nTtifipdcomiatibics;  rwiKliskdrivi'S,  rK\S2  Oln:i  I,  5I2K 
RAM  Pk*asr  refer  ti)  yiMir  I  2  3  [acloijic  or  12  ^dijrutm'nialion  forapprfipfiat'^haniwanMnnfijiiinHKHisand  [MJS  n'quircmcnis  or  (tmsullwur  dealer  •'LolusHAl,(lf»esnolii(M'rate  wilh  I  2  3  forlBM  K'jr ,  or  IHAI  P(*(V)riverljbk'orRek'ase  I A 
Iw  the  IBM  3270  (*('  Whi-r^vou  purr  hase  Li>(iis  l)ALc1iri-«tJy  fnmi  Ivitus.  lake  >rHjr  firsl    days  u»tr>  it  If  afU'rrWda>-5jj)lus  HAL <lo('snoi  perform  as  (k'smbed  and  yim  vepunlias^ 
©  19R7 liKiis I>>vf|(»|tini-nt ('nrtMiratii>n  liitusard  I  2  larerffttsteri-dlradfinaricsirfliitLLsDewhitmieniCorpiirUion  UXusHALtiatrademarkufLutusDe^'elopinentCoqxHatiun 

LotM  HAL  isdisdnguisbed  from  HAL  which  is  a  trademark  o(  Qantel  for  its  Hotel  And  Lcisurt  software.  'Suggested  ReUiJ  Pm-e  (Plus  Sales  1^) 
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highly  useful.  You  can  install  it  in  modules 
to  reduce  RAM  requirements,  and  it 
doesn't  use  very  much  disk  space.  In  addi- 
tion, it  is  quick  and  generally  predictable  in 
its  response  with  virtually  any  software 
package.  SideKick  doesn't  offer  as  many 
features  as,  say,  Metro,  but  it  is  much 
lighter  on  its  feet  and  supports  the  utilities 
most  users  are  likely  to  need  most  often. 
— ^Tom  Badgett 


TeamWork 

TeamWork,  from  Interface  Technologies 
Corp.,  takes  its  name  from  its  interface:  it 
uses  two  windows,  designed  to  work  as  a 
team  to  enhance  your  productivity. 

In  practice,  the  dual- window  approach 
of  the  $65  TeamWork  package  sometimes 
proves  useful — when  using  the  dialer  in 
one  window  while  you  have  a  list  in  the  list 
manager  in  another  window,  for  example. 
But  many  of  the  tasks  you  use  desktop  or- 
ganizers for  have  no  need  for  this  sort  of 
design,  and  it  becomes  superfluous  after  a 
while.  The  most  efficient  way  to  design 
multi-use  tasks  is  to  optimize  for  them, 
such  as  by  making  a  phone  list  for  the  dial- 


■  If  loaded  last,  Team- 
Work rewards  you  by 
letting  you  unload  it  from 
memory  if  necessary. 


er  that  is  compatible  with  the  list  manager, 
so  that  the  view  of  the  data  is  the  one  you 
need  at  that  time. 

TeamWork  has  a  full  complement  of  the 
required  basics:  a  four-function  calculator 
plus  percents,  a  calendar  good  from  1980 
to  2099,  a  file  directory,  ASCII  table, 
screen-capture  and  cut-and-paste  facili- 
ties, dialer,  list  manager,  and  editor.  It 
starts  up  with  the  phone  list  in  the  top  win- 
dow by  default,  as  if  it  assumes  that  the 
main  thing  you  need  a  computer  for  is  to 
dial  your  telephone.  Nevertheless,  you 
may  bring  in  other  functions  as  needed  and 
Zoom  to  one  window  if  you  wish. 

If  you  want  to  integrate  the  calendar 
with  an  appointment  list,  you  must  use  the 
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SAMPLE  PHONE  DIRECTORy 


Conpany 


Baylor  College  of  nedicine 
Bill  Snith 
Bob  Stevens 
Coastal  Repair 
Continental  Airlines 


nunber 

765-7656 
234-6361 
456-1254 
989-9989 
P821-2188 


connents 


dr.  voss 

landlord,  HHC  nanagenent 
ATIT  telephone  nan 
uictor,  jay 
tickets 
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Team  Work's  two  windows  were  designed  to  work  together.  This  approach  can  he  helpful  when, 
for  instance,  you  have  the  phone  dialer  in  one  window  and  your  to-do  list  in  the  other.  However, 
many  tasks  that  require  a  desktop  organizer  have  no  need for  such  a  design . 


list  manager  in  the  other  window.  The  dial- 
er has  a  few  nice  touches.  You  can  use  the 
F6  key  to  dial  a  number  on  any  line,  the  F3 
key  to  search  for  a  name  and  dial  the  num- 
ber on  the  same  line,  and  use  any  key  but 
the  Spacebar  to  redial . 

The  list  manager  has  built-in  Sort  capa- 
bilities. The  editor  works  with  any  ASCII 
file  with  a  maximum  line  length  of  77 
characters,  up  to  660  lines  in  the  1 15K- 
byte  TeamWork  version.  The  available  file 
size  is  a  changeable  parameter  and  deter- 
mines the  size  ofTeamWork  in  memory.  If 
you  want  a  small  version  (up  to  225  lines), 
you  can  get  away  with  8 1 K.  For  855  lines, 
the  bill  goes  up  to  140K.  Both  versions  are 
available  preconfigured  with  batch  files. 
TeamWork  creates  a  backup  file  when  you 
begin  editing.  You  can  print  a  file,  a  block 
of  text,  and  the  calculator  tape. 

TeamWork  expects  to  be  the  last  TSR 
loaded,  and  it  rewards  you  if  it  is  loaded 
last  by  allowing  you  to  unload  it  from 
memory  if  necessary.  The  invocation  key- 
stroke combination  is  Alt-T.  The  emerging 
standard  to  resolve  keystroke  conflicts 
with  the  foreground  program  is  to  use  the 
keystroke  in  question  twice  if  what  you 
want  is  the  resident  program;  TeamWork 
has  implemented  this  attractive  idea. 

TeamWork' s  features  are  adequate  but 
not  exceptional,  and  it  should  do  a  better 
job  of  integrating  functions.  Essentially, 
not  that  much  sets  it  apart  from  its  competi- 
tors.— ^Merv  Adrian 


FACT  FILE 


TeamWork 

InlcrCacc  Technologies 
Corp. 

.1.^36  Richmond  Ave. 
Houston.  TX  77(NS 

(7l3n:.^X422(inTex.) 
List  Price:  $6."^ 
Requires:  I  I^K  RAM  beyond  other  sy stem 
requirements,  one  floppy  disk  drive.  1X)S 
2.0  or  later.  Hayes  or  Hayes«)mpatible  mo- 
dem lor  auto-dial  Icatua*. 
In  Short:  Adequate  hut  not  exceptional  TSR 
program  with  dual-window  approach;  lacks 
sm<x)th  integration  ol  features.  Not  copy  pro- 
tected. 

f  .IfCLt  S61  ON  REAOtn  StRVICE  CARD 
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WordPerfect  Library 

Just  one  look  at  WordPerfect  Library, 
from  WordPerfect  Corp..  tells  you  that 
you're  dealing  with  a  different  animal.  It's 
the  only  desktop  organizer  I've  seen  that's 
a  slipcase-bound.  three-ring-binder  pack- 
age. The  keyboard  template  confirms  its 
distinctiveness.  Clearly,  this  impressive 
package  offers  more  than  the  typical  desk- 
top organizer. 

Two  disks  accompany  the  $  1 29  pack- 
age, one  labeled  Library  and  one  labeled 
Macro  Editor/Program  Editor.  The  two 
editors  are  part  of  the  Library,  which  is 
really  a  collection  of  programs  built 
an)und  the  40K-byte  Shell  program.  The 
Macro  Editor  requires  I20K  and  the  Pro- 
gram Editor  90K,  but  it's  unlikely  that 
you'd  keep  them  resident  except  in  special 
situations.  The  Shell  provides  the  cut-and- 
paste  functions  and  memory  management 
of  the  other  tools:  Calculator.  Calendar. 
File  Manager.  Notebtwk,  and  a  "shoot- 
'em-up"  game  called  Beast. 

WordPerfect  Library  is  intended  to  be 
an  integrator;  the  Shell  supports  the  Lo- 
tus/Intel/Microsoft  expanded  memory 
specification,  and  since  you  can  add 


WordPerfect  Corp.'s  WordPerfect  word 
processor  and  MathPUm  spreadsheet  for 
4I0K,  you  can  be  totally  integrated  in  the 
WordPerfect  environment,  with  built-in 
optimization.  However,  you  can  use 
WordPerfect  Library  without  these  two 
programs.  The  Shell  has  some  innovative 
features:  a  screen  copy  and  retrieve  func- 
tion, an  attractive  memory  map,  and  a  Set- 
up menu  for  modifying  the  menu  itself 
with  ease.  The  Shell  documentation  is  su- 
perb (especially  if  you  use  WordPerfect), 
with  examples  for  clipboard  users,  a  dis- 
cussion of  memory  use,  and  more. 

WordPerfect  Library's  Calculator  is  of 
a  different  caliber  from  those  of  the  other 
TSR  packages;  it  makes  even  Partner- 
PC's  calculator  lot)k  insignificant.  In  addi- 
tion to  financial  functions  like  annuities, 
interest,  and  profit  margin,  it  handles  sci- 
entific computations,  including  logarith- 
mic, exponential,  and  trigonometric  calcu- 
lations. A  set  of  programmer  functions 
includes  complements,  shift-and-rotate. 
and  Boolean  operators  (AND.  OR.  XOR, 
MOD).  In  typical  WordPerfect  style,  the 
well-designed  Calculator's  on-screen  dis- 
play makes  functions  easy  to  find. 

The  Calendar  comes  with  a  bewildering 


CALENDftR.FIL 


Thursday,  hay  7,  1987 


7:27an 


1987  Bay  1987 

Sun     Hon     Tue     Ued     Thu     Fri  Sat 


Appointwents 
Thursday.  Hay  7,  1987 


8: Bean  Finish  PC  story 
9:Bean 
lB:BBan 

QBIlffl  Pick  up  prints. 
ll:38aii        Call  Hon. 

Borrou  the  car? 


12:88pn 
liBBpn 

3:B0pn 
4:BBpn 
5:BBpn 
6:e6pN 


Add;    Backspace  lelete:    •  Alar*  on/off;    Ft,  Adjust;    F9  Outline;    F7  Exit; 


The  mlcnihir  iiu  liiilcti  w  ilh  Wordl'crlccI  Library /('(J/k/cv  llic  iisiuil  tiltirm.s,  to-do  list,  and 
appoiiumviu  files,  and  adds  out-of-llie-ordinary  features  like  dale  and  word  searches.  Ii  can  also 
merge  separate  appointment  calendars,  allowing  you  to  delect  and  resolve  .scheduling  cimjlicis. 


array  of  options  that  program  customizers 
will  love.  It  features  the  usual  alarms,  to- 
do  list,  and  appointment  file  and  adds  mar- 
velous touches  like  date  and  word  search- 
es, including  wildcard  characters  in  the 
word  search  feature,  btild  and  underline 
for  items  in  the  lists,  and  the  ability  to 
merge  separate  calendars  to  detect  and  re- 
solve scheduling  conflicts. 

The  File  Manager  is  an  attractive  full- 
screen tcx)l  that  includes  search,  rename. 
l(Kk.  copy,  delete.  kx)k,  select  by  pattern, 
sort  for  changing  the  display,  and  mark  (to 
select  multiple  files  for  certain  operations) 
options.  Surprisingly  for  such  an  advanced 
tool,  it  has  no  Move  function  to  move  files 
among  directories. 

The  Notebtx)k  is  a  list  manager,  file  man- 
ager, address  book,  and  telephone  hook  plus 
dialer  all  in  one.  It  has  two  display  formats:  a 
list,  and  a  form  that  looks  like  an  index  card. 
The  Notebook  files  arc  WordPerfect  sec- 
ondary merge  files,  .so  they  have  extended 
usefulness  if  you  use  WordPerfect  as  well. 
The  Notebook  gives  you  a  number  of  easy 
ways  to  get  to  the  record  you  wish.  Pressing 
the  Enter  key  brings  up  the  forms  view, 
which  supports  a  wealth  of  options  for  edit- 
ing, adding,  deleting,  inserting  dates,  and 


FACT  FILE 


WordPerfect  Library 

WordlVr1ccl("i)rp. 
2KSW.  Cenlcr  Si. 
Orvm.  UT«4().'>7 
(«()I)225-.S)(K) 
l,lstPrkf:SI2«J 
Requires:  Varies  ac- 
coaliiii:  lo  tiiiKlions  kepi 
residenl:  I IDK  RAM  lor  the  Shell  prngrani 
plus  IX)S;  I2SK  KAM  lor  Macro  tidilor. 
90K  for  Pnijiram  Ixiilor:  .1K4K  KAM  lo  load 
Calendiir.  Calculator,  and  Nolepad.  lor  ex- 
ample, alonj:  wilh  eillier  Wdnll't  i^ccl  or 
Mtitlil'Uin:  WOK  RAM  lo  load  and  keepev- 
cr>'  part  ot  the  Library  residenl  Ivyond  older 
sysleni  requirements.  1  wo  disk  drives  or  hard 
disk.IX)S2.l  or  later. 
In  Short:  An  imprcssive  TSR  pmgram  with 
two  disks.  Library  and  Macro  tuiiu^r'Pro- 
gram  tidilor  Really  a  colk-ction  ot  desktop 
iwgani/ers  buill  around  the  40K  Shell  pru- 
gram:  intended  lo  be  an  integrator «  hen  used 
with  Wordl'erjtt  l  aivS.Malhl'liW.  Not  copy 
prokvled 
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QUALITY  STANDARI^^  COMPUTERS 


PC  Magazine  Editor's  Choice 

y  H  Standard-28611 

'mi  8M  Hz/0  Wait  state 


"The  only  thing  standard  with  the  CompuAdd  Standard-286  II  that  I  tested 
was  its  AT  compatibility  and  its  nanne.  With  lts8-MHzclock,  zero  wait  state, 
speed  and  reset  switches,  and  six  1 6-blt  buses,  the  Standard-286 1 1  stands  out 
from  its  competltion...lts  performance,  features,  and  price  are  enough  to 
make  me  want  to  take  it  home." 

Vincent  Puglia  PC  Magazine  Vol.  6*3 


$945 


LOWER 
PRICE! 


////',  .-\v  V  rr \ 

III  i  I  I  I  I  I  I  I  I  I  I  I   \'  '  *  \  \ 


Monitor 

Not 
Included 


SMHzSpeed 

0  Walt  State 

Intel  80286  Processor 

200  Watt  Power  Supply 

Clock/Calendar  w/Battery  Back-up 


•  One-YearWarranty 

•  AT  Style  Keyboard 

•  Phoenix  BIOS 

•  512KRAM 

•  1.2MB  Floppy  Drive 


Enhanced  Versions: 

Standard-286/10  pricIi 

10MHz  processing  speed  4iQQf\ 
with  one  wait  state  

Standard-286/12 

12MHz  processing  speed  A€lt%, 
with  one  wait  state  ■  *tw^ 


STANDARD  TURBO-88 

•  Keyboard-selectable4.77MHz-8MHz 
processing  speed 

•  ATtm  style  keyboard 

•  256KB  random-access  memory 
expandable  to  640KB  on 
motherboard 

•  Eight  expansion  slots 

•  Intel  8088-2  processor 

•  One  360KB  half-height  diskette  drive 
with  diskette  drive  controller 


$445 


STANDARDTURBO-10 

 The  New  Addition  

The  Standard  Turbo-10  breaks  the 
8088  turbo  speed  barrier: 

•  Keyboard-selectable4.77MHz-10MHz 
processing  speed 

•  ATtm  style  keyboard 

•  640KB  random-access  memory 
included 

•  Eight  expansion  slots 

•  Intel  8088-1  processor 

•  One  360KB  half-height  diskette  drive 
with  diskette  drive  controller 

•  Keyboard  lock 

•  System  reset  button 


$495 


'Personal  Computer  Products 


Call  Toll  Free: 
i  800-531-5475 

Tech  Support        In  Texas  Call 
800-527-3125  512-250-5541 


12303-G  Technology         Austin,  TX.  78727 


ARi 


f 


I  KJ 


Everything  You  Need  To  Begin  Serious  Computing  Immediately! ! 


For  those  of  you  who  don't  want  to  spend 
the  time  and  effort  deciding  exactly  what 
parts  you  need  for  your  computer  system, 
CompuAdd  has  designed  the  Career 
Starter  Kit  and  the  Professional  Starter 
Kit. 

The  starter  kits  provide  the  most  popular 
hardware  features,  like  8MHz  and  10MHz 
processing  speeds,  monographics  capa- 
bility, and  the  new  Epson  LX  800  printer 


The  starter  kits  also  include  the  three 
most  popular  types  of  software;  a  word 
processor  with  spelling  checker,  a  spread 
sheet,  a  communications  package,  and 
the  BASIC  programming  language.  Your 
disk  operating  system,  MS-DOS,  Is  also 
included.  These  are  packaged  together 
with  the  accessories  that  are  vital  to  a 
computer  system,  like  cables,  manuals, 
diskettes,  and  printer  paper. 


The  starter  kits  —  Everything  you  need  to 
start  computing  immediately,  and  a  great 
value. 


Professional  Starter  Kit: 

daturingThe 
Standard-286 

Computer  

286/IOMHz  system  with  Intel  B02B6  processor 
(with  switch-selectable  6MHz  or  10MHz  process- 
ing speed).  Phoenix  ROM  BIOS,  512KB  RAM. 
(expandable  to  1MB  on  motherboard).  8  expan- 
sion slots.  200  watt  power  supply.  1.2MB  floppy 
drive,  5060  style  keyboard,  dual  floppy/hard  drive 
controller,  clock/calendar  w/battery  backup. 


Sessional  Starter 
jt  EGA 

14"  EGA  high  resolution  color  monitor  and 
enhanced  graphics  adaptor  card. 


nly 


$1796 


INCLUDED  IN  BOTH  KITS 
IVIonographics  Video  

High  resolution  (  750  x  350  )  amljer  monochrome 
monitor  with  12"  display  screen,  Hercules- 
compatible  monochrome  graphics  card  with 
parallel  port. 

Printer  

Epson  LX-800  has  the  quality  and  software 
compatibility  you  expect  from  Epson,  plus  draft 
(150-180  CPS)  or  Near  Letter  Quality  printing, 
multiple  typestyles.  Epson  Character  Graphics  set. 
dot  graphics  capability,  and  tractor/friction  paper 
feed 

Software  

Enhanced  Zen  software:  The  Professional  Zen 
software  package  now  is  included  with  both  starter 
kits.  Professional  Calc  offers  linear  regression  and 
has  over  250.000  cells  available.  Professional  Link 
offers  support  for  ANSI-X  and  VT  100  MS-DOS  3.2 
and  GW  BASIC  are  also  included.  All  software 
comes  with  complete  documentation. 

Accessories  

200  sheets  continuous-form  paper,  printer  cable, 
and  10  blank  diskettes. 


Career  Starter  Kit: 
Featuring  The 
Standard  Turbo-8d 

Computer  

IBM  compatible  Standard  Turbo-88  system  with 
Intel  8088-2  (4.77-8MHZ)  processor.  256KB  RAM 
expandable  to  640KB  on  main  board,  and  8 
expansion  slots.  Half-height,  double-sided  dis- 
kette drive,  diskette  drive  controller.  Hercules 
compatible  monochrome  graphics  adapter  card 
with  parallel  port,  135  watt  power  supply  and  ATtm 
style  keyboard. 


Career  Starter 
Kit  EGA 

14"  EGA  high  resolution  color  monitor  and 

enhanced  graphics  adaptor  card 


Only 


$1196 


IBM  &  AT  are  registered  trademarks  of  International  Machines  Business  Corp. 
Hercules  Is  a  trademark  of  Hercules  &  MS  is  a  irademarkof  Microsoft 


Call  Toll  Free: 

800-531 -5475 


wnSuflport  InTcosCall 
80O527-3125  512-250-5541 


Compufi44 


Personal  Computer  Products" 


rhe  Standard  Solution 


tipufidd 

"Personal  Computer  Products" 


Enhancement  Products  CrrAKI^ADTVEril 
for  IBM®  PC's      dlrVMUf  WJKI= 

and  Compatibles    BRAND  PRODUCTS 


MonoGraphics  Video 


EGA  Video 


MonoGraphics  Card 

Text  Mode 80 Col.  x  25 
Characters,  Graphics 
Mode  720  X  348  Pixels  C^fiQ 
Parallel  Port  M>OJ7 


Samsung 

12"  Flat  Screen 
WithTilt& 
Swivel  Base . . . . 


$109 


Mono  Combo 


Monographics  CQ 
card  and  Monitor  H*  I 


EGA  Card 

640  X  350  Pixels, 
256K  Display  RAM. 


$169 


EGA  Monitor 

14'.High 
Resolution. , . 


$439 


EGA  Combo 


EGA  card 
and  Monitor . 


$579 


STfiNOfiPO^  Color  Video 


S^fiNDfiPC^  MFC 


ColorCard 
w/Parallel  Port . 


$79 


Color  Monitor 

CGA  monitor 


$325 


CGA Combo 


Color  card 
and  Monitor 


$379 


MFC 

384K  RAM.  Parallel  Port,  Clock/Calendar. 
Game  Port.  Serial  Port.  Software  


$125 


Charge  Card  286    Power  Supply     Internal  Modems    External  Modem 


Intel  80286  Processing 
Power  For  ^fcOQI% 

The  PC      ,  . 


^^^^^^^^  1 700  Baud  ' 


150  Watt 
UUCSA  Listed 


$69 


1200  Baud  ^ 
Standard  Brand  $99 

$129 
$239 


1200  Baud  Everex 
2400  Baud  Everex 


1200  Baud  QQ 

Fully  Compatible  ^  * 


I/O  Cards 


AT-MFC 


Memory  Cards  Keyboards 


$69 


ATI/0 

Serial  &  Parallel  Port . 
PCI/0 

Also  has  a  Clock/  <1^CC' 
Calendars  Game  Port  4>Dv/' 


NoCharge  ForUPSGround 
Shipping  No  Surcharge  For 
MasterCard  or  VIS  A  Fortune  1000 
Purchase  Orders  Welcome. 
Warranty  Work  Requires  Proof 
Of  Purchase  And  Relurn 
Author  1731  ion  Number 

Hercules  and  Hayes  are  trademarks 
of  ttieir  respective  companies 


MulHunction  Card  for  A  T- 

UpTol.SMB  I  1  MEM-576W/0K  $39 

^^"^o/y  Expansion.  EMSPCw/OK  $109 

Serial  &  Parallel  Port  A  J  OQ  f.tnt\ 
tor  IBM  AT'  . .  w/OK^I        [  |  EMSATw/OK  $129 

CompuPdd 

^Tersonol^^Cornput^^ 
12303^  Technology  Blvd.  Austin,  TX  78727 


For  The  IBM'  PC  or  XT 


101-Key  Enhanced. .  $89 

51 51-,  $69 

AT  style  $69 


Call  Toll  Free: 
800-531-5475 

^  C3 

Tech  Support        In  Texts  Call 

800-527-3125  S12-250-SS41 


HARD  DiSKb  AND  BRAND  NAMES  ^^t^^ 


r 


Wi   III  ii^v^i  I 


For  AT*  and  Compatibles 

•  One  Year  Warranty 

•  28ms  Average  Seek  Time 

•  LinearVoiceCoilClosed  Loop 
Servo  System 

•  Whitney  Technology  Flexures 
And  Sliders 

•  Fail-Sape  Automatic  Actuator  Lock 

•  Low  Power-14Watt Standby  Power 

42MB  $585 

70MB  ^^'^'^ 


Tape  Backups 


With  Every  Hard  Drive 

and  FlashCard 

OC  c/  //  '  GO'/  ' 
TL  /  UU^UI  II  I 


Easy  to  use 

Back  up  and  restores  files 
Incremental  backup 
Menu-driven  or  use 
from  DOS 


Stream-20  Backs  up  5IVIB  per  minute  on  PC 
or  XT.  Software  allows  file-by-file  retrieval. . .  $580 

Stream-60  For  your  AT:  Backs  upSf^^B  per 

mi  nute.  Software  supports  unlimited  backup  $757 


NEC  Multisync 
Monitor 

Adjusts  horizontal 
frequency,  up  to  800x560 
resolution.  supportsTTL 
andanalog  inputs.  13" 
display. 

$599 


ORCHID 


'  Uses  80286  Processor 
'  Keeps  8088  in  System 
'  Processor  Selectable  To 

Insure  100%  Compatibility 
'  Optional  80287  Numeric 

Processor 

S379 


360  KB 
Floppy  Drives 


360KB  Floppy  for  PC's 
Teacor  ^^n 
Panasonic  ^^c7 

360KB  FloppyforAT's 
Colorcoordinated  »^nQ 
face  plates  ^  • 


For  PC's  and  Compatibles 

•  MIniScribe  Hard  Disk  Drive 

•  Western  Digital  Controller 

•  Cables 

•  Mounting  Hardware 

•  Complete  Illustrated  Installation 
t^anual 

20MB  $339 

30MB  $419 

20MB  (For  Compaq)    $359 

Includes  3  V2 "  shock-mounted  drive 


FlashCards 

20MB  &  30MB 
Hard  Cards 


Editor's  Choice  I 

PC  Magazine  Vol  6-3 


ft 


•  Western  Digital  Controller 

•  Boots  Fronn  FlashCard 

•  One  Year  Warranty 

•  Installsin  Minutes 

•  Shocl<  Mounted 

•  3V2"  Hard  Disk 


FlashCard20  $399 

FlashCard30  $479 


Video? 


Vega  EGA  Deluxe 

Compatible  with  IBM  EGA, 
256KBof  display  RAM,. .  . 


$369 


EPSON 

LO-800  $49» 

LQ-1000  $669 

FX-286  $499 

FX-86e  $369 

OKIDATA 

192+  $365 

193+  $549 


V 


/isr 

SixPakPluS  384KB  RAM 
Serial,  Parallel  Port, 
Clock/Calendar  


AST  Advantage  12  > 

Serial  &  Parallel  Port . .  . 

AST  Rampage  ?'^f^K 

ForThelBMPC 


$195 
^399 
$259 


intel 


8087-3  rf  $129 

8087-2  $159 

80287   $219 

80287-8  $269 

Above  Board/AT  $399 

Memory  Chips 

64K  150ns  $9 

256K  150ns  $29 

256K  120ns   $35 


At  CompuAdd  Our  Fine  Print  is  in  Your  Favor: 

We  of  fer  the  best  service  and  support  available  m  the  mail  order  industry,  so  you  can  purchase  with  confidence: 

•  FREEone-yearwarranty  •  FREE  30-day  money-back  guarantee  •  FREEUPSgroundshippinginthecontinental 

•  FREEoneyearof  technicalphonesupport      •  FREEcreditcardordering— nosurcharge        United  States  (does  not  ir>clude  Alaska) 

We  accept  MasterCard.  VISA,  money  orders,  certified  checks,  personal  checks  (please  allow  10  days  tor  processing).  CCDs  ($50  minimum  order), 
company  and  institutional  purctiase  orders,  and  wire  transfers. 

All  return  items  must  be  accompanied  by  a  Return  Authorization  number,  call  our  technical  support/cuatomer  service  department.  Prices  are 
3ub|ecl  tochange  Texas  residents  please  add  7  v*  %  sales  lax,  Canadian  residents  add  duty  tax 

Corporate  and  Institutional  Accounts 

We  are  dedicated  to  providing  the  professional  service  you  require  to  keep  your  business  running  smoothly.  We  accept  purchase  orders  on  a  Net 
Terms  basis  with  a  minimum  purchase  of  SSO.  We  provide  a  full  time  technical  staff  to  answer  your  questions  and  make  fast  repairs  if  needed.  Call 
us  today:  We  Make  Your  Job  Easter 

CompuAdd  IS  an  established  teadenn  the  computer  mdustrv  — We  of  fer  superior,  prices.  pro<)ijcts  c  ustomer  support,  and  service' 


Compuftdd 


CallTollFree: 
800-531-5475 


r«:r>Support  inTaaatCall 
800-527  3125  512-250-5541 


Since  1982 


■  TSR  DESKTOP  ORGANIZERS 


the  Dial  command. 

The  Macro  Editor  makes  editing  Word- 
Perfect macros  a  quick  process.  A  table 
converts  internal  symbols  for  centering  or 
underlining  into  the  words  that  describe 


them.  You  "program"  the  macro  by 
pressing  the  function  keys  you  would  use 
within  WordPerfect  and  the  Editor  in.serts 
the  codes  for  you.  A  Comments  key  (Shift- 
Fi )  facilitates  internal  documentation.  The 


Custom  forms, 


"FormWorx  makes  it  easy  to  create  forms. 

Inexpensive.  ..easy  to  use."  The  Wall  street  Joumal. 


Whether  it's  a  form  you  use  thousands  of 
times,  or  a  one-of-a-kind,  you  can  design 
It  right  on  your  PC  with  FormWorx"  It  s  so 
easy,  you'll  be  making  your  first  form  soon 
after  you  open  the  package 

"This  program  simply  does  a  beautiful 
job."  PC  Week.  FormWorx  has  the  features 
you  need  for  crisp,  effective  forms  You  can 
draw  vertical  and  horizontal  lines  (single, 
double  and  bold)  that  print  perfectly  straight 
and  solid.  Use  normal,  wide,  and  large  type 
sizes  for  titles  and  labels.  And  your  forms 
can  be  any  practical  size,  up  to  11 "  x  14" 

"The  user  interface  is  first  rate."  PC 

Magazine.  Pull-down  menus  and  clear  com- 
mands make  it  easy  to  add  a  row,  change  a 
column,  or  move  things  around  until  every 
detail  is  ]ust  right.  There's  even  an  "undo" 
command  for  those  times  when  your  com- 
puter does  what  you  say,  instead  of  what 
you  mean. 

Lets  you  fill  out  forms  perfectly.  Fill  out 
custom  or  even  pre  printed  forms  on  your 
PC  without  accidentally  crossing  a  line, 
using  text  editing  features  like  automatic 


word  wrap,  on-screen  underlining,  bold- 
facing, and  justification  Integrated  macros 
let  you  automate  repetitive  tasks,  type 
"boiler  plate"  phrases  with  a  single  key- 
stroke, )ump  from  one  blank  to  another,  and 
more  And  you  can  print  the  whole  form 
or  |ust  the  data  on  any  of  over  100  popular 
printers 

"FormWorx  is  a  lot  of  fun. . .  this  soft- 
ware should  be  on  your  'must  have' 
list."  PCM  Magazine  See  for  yourself. 
Order  FormWorx  and  find  out  why  thou- 
sands of  users  (since  1984)  have  come 
to  rely  on  this  program. 

Special  offer!  For  just  $95*  you  get 
FormWorx  with  built  in  macro  features, 
sample  forms,  and  superb  manual  with 
tutorials.  Plus  free  telephone  support.  Ask 
your  dealer  or  order  directly 

1-800-992-0085 

(In  Mass.  617641 0400) 

Ask  about  our  other  products,  including 
FormKils"— hundreds  of  ready-made  forms 
on  disk,  lor  use  with  FormWorx  on  your  PC 
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Yes,  please  send  me  FormWorx  for  $95" 

'  Add  S4  75  k>i  stiipping  US/Caiuda.  (10  loi  airmail  overseas 
In  Mass  add  S%  sales  la< 

1 1  Enclosed  is  nv  check  «  money  order  (payable  lo  FomMbri  Corp ) 
Please  diame  nv   [T  VISA     j  MC    i  J  AMEX 


Name. 


Company. 

Address _ 


Card  no  . 


Siqnalure  _ 


.Expires. 

.Date  


FormWorx" 


(lormerly  Analytx  Inleinational.  Inc) 

1365  M.T-.sach  jci-.f',  Av"  Arlinqlon  MA  02174 


H  D  I  T  O  R 
BffiS  CHOICE 


•  Metro 

•  WordPerfect  Library 

Lotus  s  $85  Metro  and  the  $129 
WordPerfect  Library  are  the  most 
full-featured  of  the  products  re- 
viewed. While  the.se  packages  oper- 
ate very  well  as  standalone  prod- 
ucts, they  offer  the  added  benefit  of 
smooth  integration  with  other  pro- 
grams from  their  respective  ven- 
dors: Metro  integrates  with  and  has 
the  look  and  feel  of  1  -2-3,  and 
WordPerfect  Library  works  smooth- 
ly with  WordPerfect  and  MathPlan. 
However,  if  you  need financial 
functions,  you'll  want  WordPerfect 
Library,  which  offers  the  more  im- 
pressive calculator.  Metro,  on  the 
other  hand,  offers  superior  commu- 
nications capabilities  and  a  versa- 
tile phone  directory. 

Still,  S'ldsKick  has  aged  rather 
well.  Its  hexidecimallhinary  calcu- 
lator, full-featured  WordStar-//^ 
editor,  bulletproof  construction, 
and  sturdy  cut-and-paste  abilities 
make  it  the  programmer' s  TSR  of 
choice.  In  fact,  its  NotePad  is  so 
good  that  lots  of  tech  types  use  it  as 
their  program  editor.  And  SideKick 
boasts  the  friendlie.st  interface  on 
the  market. 


very  serviceable  Program  Editor  is  the 
same  one  WordPerfect  uses.  Formatting 
options  adjust  easily  to  the  language  in 
use,  and  copying  blocks  of  code  is  simple, 
even  from  one  program  to  another. 

WordPerfect  Library  is  second  to  none, 
not  only  for  WordPerfect  andlor  MathPlan 
users,  but  for  those  who  need  the  best  TSR 
calculator  on  the  market. 
— Merv  Adrian  OB 

Mer\'  Adrian  is  project  manager  at  a  major 
New  York  brokerage  firm  and  chairman  of 
the  New  York  PC  User  Group's  micro-to- 
mainframe  SIG  group.  Tom  Badgett  is  a 
computer  industry  researcher  and  free- 
lance writer  ha.'sed  in  New  Jersey. 
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You've  got 

ftNir  ATS, 

three  PS/2 


two  60s, 

and 


three  PC  Clones. 


With  a 

single  portable 
MaynStream^"  Tape  Backup.  It  protects  the  data 
on  all  the  personal  computers  in  your  office! 

Beating  The  New  Double  Standard. 

As  a  hard  Jrive  user,  you  know  tape  backup  is  indispensable,  but 
protecting  all  of  your  PS/2s,  ATs,  PCs,  or  compatibles  can  present 
many  problems.  Not  only  are  you  faced  with  the  cost  of  buying 
individual  tape  backup  units  for  each  computer,  but  many  back 
up  systems  that  rely  on  image  mode  technology  prevent  you  from 
restoring  data  from  one  computer  to  another.  With  MaynStream, 
however,  it's  no  problem  at  all.  Just  snap  MaynStream  onto  any 
personal  computer  equipped  with  our  PC  controller  or  our  new, 
specially-designed  Micro  Channel  PS/2  adaptor.  One  Maynstream 
will  back  up  all  the  systems  in  your  office,  and  its  lightning-quick, 
fiU'-bji-file  t(!chnology  makes  it  simple  to  restore  data  from  one 
computer  to  another.  And  for  all  its  versatility,  it's  remarkably 
easy  to  use. 

The  Backup  Connection,    a  p'p^r  o  v  e  d 

MaynStream  has  a  networking  feature  designed  to  work  with  all 
popular  LANs  including  Novell,  3COM,  and  IBM's  PC  Nef,  and 
is  Novell-approved.  MaynStream  will  not  only  back 
up  a  network  while  the  network  is  up  and  running, 
but  will  actually  back  up  open  files  automatically 
once  they're  closed! 


Hardware  Everywhere. 


With  the  introduction  of  the  new  PS/2,  plus  IBM's  endorsement 
of  the  not-so  floppy  micro  disk,  you  may  find  your  W"  systems 
stuck  with  something  important  to  say  to  your  3'//'  systems  (and 
vice  versa)  and  no  way  to  say  it.  Enter,  MaynStream!  One 
portable  MaynStream  transfers  any  amount  of  data  between 
your  computers,  easily,  and  accurately,  no  matter  what  size 
drives  you  use.  and  whether  you  have  a  PS/2,  AT,  PC.  or  compat 
ibic,  including  the  Compaq  386  and  IBM  3270*. 

MaynStream  from  Maynard  Electronics.  The  common  denomi- 
nator for  these  uncommon  times. 

Available  at  the  finest  computer  stores.  Call  today  for  the  name 
of  your  nearest  authorized  dealer  or  more  information. 

MaynStream  is  also  available  for  internal  installation  in  the  PS/2 
Models  60  and  80. 

CIRCLE  495  ON  READER  SERVICE  CARD 

Maynard  Electronics 

460  East  Semoran  Boulevard  •  Casselberry,  Florida  32707  •  (305)  331  -6402 

'BM  PC.  AT.  PC  Net,  PS/2,  and  IBM  3270  PC  are  trademarks  of  International  Business  Machines.  3COM  Etiwr  Series  is  a  trademark  ol  3COM  Corporatkxi.  Novel  is  a  trademark  o(  Novell.  Inc. 
Compaq  386  is  a  trademark  ol  Compaq  Computer  Corporatk)n.  MayriStream  is  a  trademark  o(  Mayrurd  Electronics. 
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How  do  you 
back  them 
all  up?! 


It  makes  desktop  publishing 
a  piece  of  cake! 


Tall  Tree  Systems 
Introduces  another 
breakthrough  in  desk- 
top publishing  with 
JLASER  PLUS,  We've 
combined  a  2  MB 
EMS  memory  board 
and  an  interface  to 
both  a  Canon*-based 
laser  printer  and 
scanner.  JLASER  PLUS 
increases  the  perfor- 
mance of  both  devices 
and  gives  you  a  low- 
cost  solution  to  the 
limitations  you've  been 
experiencing  with 
them. 


Furthermore,  the 
same  memory  that  is 
made  available  to 
your  printer  and  scan- 
ner is  also  available  for 
all  your  other  conven- 
tional applications. 
You  get  system  mem- 
ory, expanded  LIM 
memory,  extended 
memory  in  an  AT- type 
machine,  RAM  Disk 
and  print  spooler  — 
all  in  a  single  slot! 

Supporting  JLASER 
PLUS  is  a  host  of  soft- 
ware packages,  such 
as  PC  Paintbrush  + 


from 
ZSoft, 

Dr.  Halo  D.RE. 
from  Media  Cyber- 
netics, LaserGL  from 
Software  Express, 
Ventura  Publisher  from 
Xerox,  Page  Builder 
from  White  Sciences, 
Le  Print  from  Le  Baugh 
Software,  Fancy  Font 
and  Fancy  Word  from 
SoftCraft,  Inc.,  and 


many  more 
to  be  announced. 

It  takes  a  techno- 
logical innovator  like 


Tall  Tree 
Systems  to 
provide  a  major 
advancement  like 
JLASER  PLUS.  And 
we  don't  stop  at 
performance.  We  also 
deliver  value,  which  is 
truly  icing  on  the  cake. 


TALL  TREE  SYSTEMS 

2585  East  Bayshore  Road 
Palo  AJto.CA  94303 
(415)493-1980 
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■  ADD-IN BOARDS"  FRANK BICAN 


TAKING 
YOUR 

AT's 

MEMORY 
TO  THE 
MAXIMUM 


A  multifunction 
hoard,  equipped  with 
an  asseml?lai^e  of  chips, 
'  'pif^i^ybacLs, ' '  daughterboards, 
and  modules,  can  cany 
your  machine  right 
up  to  its  16-megabyte  limit. 


RASH!  No,  it's  not 


the  sound  of  metal  striking  metal  in  a  traf- 
fic pileup.  But  if  your  AT  were  the  auto- 
bahn, the  sound  you  hear  would  be  caused 
by  your  BMW/spreadsheet  slamming  full 
tilt  into  an  unnatural,  performance-shatter- 
ing wall:  the  MS-DOS  640K-byte  memory 
limit. 

Although  the  AT  has  a  true  16-bit  mi- 
croprocessor in  the  form  of  the  Intel 
80286,  and  the  potential  to  address  up  to 
16  megabytes  of  memory,  its  roots  (and, 
unfortunately,  its  operating  system)  hark 
back  to  the  very  first  IBM  PC.  A  fine  blue- 
blood  lineage,  perhaps,  but  one  fraught 
with  enough  genetic  anomalies  to  make 
Gregor  Mendel  roll  over  in  his  grave. 

When  first  conceived,  the  PC's  640K- 
byte  memory  limit  seemed  enormous — ten 
times  what  most  of  the  competition  could 
offer.  RAM  chips  were  also  terribly  ex- 
pensive, and  most  of  the  original  applica- 
tions were  moved  up  from  the  RAM-defi- 
cient CP/M  world. 

Quickly,  however,  many  programs 
were  developed  that  utilized  the  additional 
memory  and  put  the  PC  at  the  low  end  of 
the  minicomputer  realm  in  terms  of  com- 
puting power.  Indeed,  many  applications 
today  are  being  ported  downward  from 
their  minicomputer  beginnings  to  the  PC 
family,  but  640K  does  not  a  VAX  make. 

The  earliest  attempts  to  stuff  more 
memory  into  the  PC  were  extended  memo- 
ry boards.  These  proved  to  be  about  as  use- 
ful as  the  memory  beyond  640K  bytes 
found  on  a  number  of  AT-compatible  sys- 
tems currently  being  manufactured — use  it 
for  the  VDISK  virtual  disk  (RAMdisk) 
emulator  or  forget  it. 
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■  AT  MULTIFUNCTION  BOARDS 


FTTTJ  AT  Multifunction  Boards: 
\  mj)  Summary  of  Features 

I'.'-'"*'  ■'  <  (Products  listed  in  ascending  price  order  for  512K) 


Product 

Manufacturer 

List  price  Willi 
■nlnimam  memory 

List  price  uritli 
maximuni  memory 

Maximam 
memory  on 
daughlercanl 

EMS 
memory 

ECUS 

memory 

JRAM  AT-3 

Tall  Tree  Systems 

$439(5I2K) 

$709  (2  Mbytes) 

None 

• 

O 

OlIiaT l^abK  II 

American  Micronics  Inc. 

S839  ( 1  5  Mbvtest 

2  Mbytes 

o 

o 

lOEAssociates  Inc. 

$575  (51 2K) 

$975  (1.5  Mbytes) 

2.5  Mbytes 

• 

o 

Grande  Byte  Plus 

STB  Systems  Inc. 

$579(512K) 

$1,495  (2.5  Mbytes) 

None 

• 

o 

Overachlevef  Plus 

Computer  Peripherals  Inc. 

$595(512K) 

$895(1.5  Mbytes) 

1.5  Mbytes 

• 

o 

RAMpage  286 

AST  Research  Inc. 

$695(512K) 

$1,495  (2  Mbytes) 

None 

o 

• 

Elite  16 

Profit  Systems  Inc. 

$695(512K) 

$1,000(1  Mbyte) 

None 

• 

• 

^  Advairtage  Premium 

AST  Research  Inc. 

$745(512K) 

$945(1  Mbyte) 

1  Mbyte 

o 

• 

Above  Board  PS/286 

Intel  Corp. 

$745(512K) 

$1,195  (2  Mbytes) 

2  Mbytes 

• 

o 

ij^  Eccell 

Orchid  Technology  Inc. 

$745  (512K) 

$895  (1  Mbyte) 

2  Mbytes 

• 

o 

NetRAM 

Pure  Data  Ltd. 

$499(128K)* 

$699  (1.152  Mbytes)- 

None 

o 

jV^  — Indicates  Editor's  Choice  • — Yes  O — No 

•Sow  in  Uto  contiguralions  only:  126K  and  1.152  Mbytes. 

As  with  most  things  in  this  world,  a  bet- 
ter mousetrap  was  to  be  had,  and  a  number 
of  hardware  and  software  vendors  saw  the 
opportunity  to  put  right  what  Big  Blue  had 
done.  Operating  systems  with  the  abihty  to 
crack  the  640K-byte  barrier  exist  in  the 
form  of  Xenix  and  Concurrent  PC-DOS, 
but  these  have  met  with  limited  accep- 
tance. (IBM's  own  OS/2  has  been  an- 
nounced but  awaits  further  scrutiny,  along 
with  compatible  applications,  before  judg- 
ment can  be  passed.) 

All  of  this  leads  us  to  memory  boards 
for  the  AT.  Many  of  these  boards  allow  us 
to  use  our  favorite  MS-DOS  software 
packages  along  with  acres  of  memory 
chips.  Combine  them  with  operating  envi- 
ronments (like  DESQview),  and  the  AT 


will  finally  live  up  to  its  full  potential. 

For  this  review,  we  looked  at  ten  multi- 
function boards  designed  for  AT  use.  They 
include:  American  Micronics'  Smartpack 
11,  AST  Research's  Advantage  Premium 
and  RAMpage  286  boards.  Computer  Per- 
ipherals' Overachiever  Plus,  IDEAsso- 
ciates'  IDEASupermax/EMS,  Orchid 
Technology's  Eccell,  Profit  Systems'  Elite 
16,  Pure  Data's  NetRAM,  STB  Systems' 
Grande  Byte  Plus,  and  Tall  Tree  Systems' 
JRAM  AT-3.  We  ran  them  through  the  PC 
Labs  benchmark  tests  and  compared  their 
performance  with  that  of  the  industry  stan- 
dard, Intel's  Above  Board  PS/286,  also  re- 
viewed here. 

Creative  sorts  who  want  to  configure 
their  own  board  can  purchase  many  of 


these  boards  without  memory  at  prices 
ranging  from  $395  to  $595.  More  often 
they  are  sold  with  512K  or  I  to  2  mega- 
bytes of  memory  and  can  be  expanded  by 
adding  chips  and  "daughter"  or  "piggy- 
back" boards.  Profit  Systems  lets  you  take 
its  Elite  16  board  up  to  16  megabytes,  but 
that  also  takes  the  basic  price  of  $695  up  to 
$4,945. 

EXTENDING  MEMORY  These  boards 
provide  additional  memory,  but  the  system 
can  utilize  it  in  very  different  ways.  At  the 
low  end  of  the  spectrum  are  extended- 
memory  boards  that  interface  directly  with 
the  80286's  mennory  address  bus.  They 
appear  as  just  an  extension  of  the  memory 
on  the  mothertx)ard.  Once  the  memory  to- 
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SMlrt  IMlrf 

port*                  ptrtt"  pHll 

• 

■HMptrt  FHiiaXTIN 

Software 

Ollwrlntam  lacMori 

1  (Oo-9)                   V  NDM 

None  O 

Spoowr.  RAMcMK  None 

4  mojA                       A                                    ■  ■  ■ 

z(IjB4|               •  NonB 

sunaara  o 

—                      " — 
None  None 

^  (1  UO^f                   V                              1  (DD-2S| 

1DB-2S) 

None  O 

opooi6f»  riAMaiSK  None 

1                       w  None 

None  (J 

£  1 1  ud-9.              V  nofiB 
1DB-2S) 

HImiiImmI  a 

SNwGeni  w 

L^acne,  spooier«  none 
RAMdsk 

None                       '  Non6 

none  w 

spooter,  RAMdisk 

1  \UD-V|                         W                                   1  (DD-tf| 

None  w 

—  — 
none  none 

1  (OB-S)                   •                           1  (OB-9) 

Optional  O 

Clocfc  control,  DESOview 
RAMhM 

1(0M)              •  None 

None  # 

RAMdWc,  apooteri  None 

KDM)               •  None 

None  O 

Ctockoomrel,  OBshe,  None 
Hinolui.  nflMilBli 

1  (OB-9)               •  None 

None  O 

None  None 

tal  climbs  above  640K  bytes,  however. 
MS-DOS  raises  its  ugly  head,  closes  its 
eyes,  and  ignores  Ae rest. 

This  is  not  to  say  that  extended  memory 
is  a  waste.  It  can  be  used  as  a  virtual  disk  to 
speed  up  disk-access-intensive  applica- 
tions. MS-DOS  treats  the  RAMdisk  as  just 
another  logical  device  name,  but  because 
all  of  the  manipulatkms  are  purely  elec- 
tronic, there  is  no  lag  time,  whereas  a  disk 
drive  head  would  be  thrashing  about  look- 
ing for  the  appropriate  data  sector.  Just  re- 
member to  copy  the  files  from  the  RAM- 
disk  to  a  real  one  when  you're  finshed, 
because  when  the  power  goes  out,  SO  does 
anything  stored  in  memoiy. 

Nnler  spooling  is  anodier  desirable  use 
for  extended  memory.  There's  absolutely 

nothing  fun  (or  productive)  about  waiting 
for  a  4[)-page  document  to  crawl  out  of  a 
letter  quality  printer  while  the  AT  sits  diere 
doing  nothing  else.  By  setting  up  a  print 
spooler,  the  entire  document  can  be  placed 
in  the  extended  monory,  and  the  computer 
is  allowed  to  run  other  software  as  the 
printer  operates  at  its  leisure. 

Finally,  exloided  memory  is  the  route 
to  take  for  systems  tunning  under  Xenix  or 
Concurrent  PC-DOS.  operating  systems 
that  fiilly  exploit  the  microprocessor's  16- 
megabyte  address  limit.  You'll  have  to 
search  hard  to  find  software  diatnms  under 
Xenix,  but  many  MS-DOS  programs  can 
be  run  as  tasks  under  Concurrent  PC- 
DOS— and  more  dian  one  may  be  ran  at 
tfiesamelfanB. 

EXPANDING  MEMORY    In  1 984  I  ntel . 
Lotus,  and  Microsoft  banded  together  to 
come  up  with  anodier  solution  to  die 
DOS  memory  limit.  The  result  of  this 
brainstorming  is  the  expanded  memory 
specification  (EMS).  Boards  using  this 
system  are  both  architecturally  and  func- 
tionally different  from  their  extended- 
memory  counterparts. 

With  EMS  boards,  a  device  driver  is  in- 
stalled in  the  system's  main  MS-DOS 
memory  during  the  boot  process  by  the 
CONFIG.SYS  file.  The  driver  then  over- 
sees access  to  die  expanded  memory  by 
software  written  to  utilize  it,  such  as  Lxv 
tus's  J -2-3,  Release  2,  Symphony  1.1,  and 
Framewmk  11.  Ahhou^  Ifae  memoiy  is 
actually  treated  as  separate  64K-byte 
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Copyrighted  material 


It's  simple. 

With  Intel^  Inboard™  386/AT. 

It  fits  right  into  your  IBM* AT  or 
compatible,  and  gives  you  all  the  per- 
formance of  a  386  system. 

Without  having  to  buy  a  386  sys- 
tem. (Which,  if  youVe  priced  one  lately 
is  about  three  times  as  expensive) 

Inboard  386  is  based  on  the  revo- 
lutionary 32-bit,  16  MHz  80386  chip 
we  invented.  So  itH  work  with  all  the 

liilKiiini  :ukJ  Al)(W(-iin>  dsdemailcs  and  Intelaregistefed  trademaric  of  Intel 


software  you've  got  sitting  on  your 
desk.  As  well  as  any  add-in  boards  you 
may  have  hiding  in  your  computer- 
like, just  for  instance,  the  Above™ 
Board.  Which  we  also  invented. 

Inboard  386  lets  you  whiz  through 
recalcs  with  Lotus*l-2-3.'And  it 
makes  your  network  server  serve  you 
even  faster  In  fact,  it'll  make  any 
program  serve  you  faster 

And  with  386  control  software, 

.  IBM  is  a  re^stered  tndemark  of  Intematianal  Business  Machines 


you  can  take  advantage  of  exceptional       To  find  out  more,  check  with  * 
multitasking  capabilities.  Like  put-      your  favorite  computer  dealer 
ting  together  a  joresentation  while     or  call  us  at  (800)  538-3373. 
your  computer  is  downloading  data.        And  see  why  Inboard  386 
(A  slightly  more  efficient  way  of        beats  the  system, 
doing  business) 

Don't  forget  our  five-year 
warranty.  Or  toll-free  technical 
support  line. 

1-2-3  are  registered  trademarks  of  I>otus  Developmenl  Corp.  ©  1986  Intel  Corporation 
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■  AT  MULTIFUNCTION  BOARDS 


Multifunction  Board 
Architecture 


ATKXxnpatlble  multifunction  boards  are  designed 
to  posh  the  compulerls  memory  past  the  640K- 
byte  limit  of  MS-DOS.  The  architecture  of  these 
tmards,  like  that  of  the  AST  Advantage  Premium 
tx>ard,  shown  here,  supports  extended  memory, 
expanded  memory  (EMS),  and  enhanced  ex- 
panded memory  (EEMS).  The  boards  also  in- 
clude serial  communications,  parallel  printer 
ports,  and,  very  often,  game  ports. 


•  The  1 -megabyte  memory  expansion 

daughtercard  (on  tt>e  board's  left)  doubles  the 
amount  of  extended  or  expanded  memory  on 
the  board. 

•  The  individual  RAM  chips,  rated  at  a  speed  of 
120  nanoseconds,  give  you  faster  speed  of 
operation  (as  shown  on  the  PC  Labs  Extended 
Memory  benchmarl(  tests). 

•  The  configuration  switches  (on  the  board's 
top  center)  set  parameters  lor  extended  and 
expanded  memory  as  well  a&  for  serial  and 
parallel  ports. 

•  The  timing  crystal  ensures  tt>e  accuracy  of 
ttie  txiard's  timing  circuits. 

•  The  16450  UART  is  a  high-speed  RS-232C 
serial  communications  chip  that  wort(s 
reliably  with  high-speed  (tO  MIHz  and  higher) 
microprocessors. 


9  The  connectors  at  the  rear  of  the  board  are 
standard  IBM  PC  AT-type  connectors  to 
peripherals  such  as  printers  and  modems. 

9  Below  the  UART  is  an  AST  parallel  port 
controller  chip. 

9  The  16-l>it  bus  connector  fits  into  compara- 
ble slots  on  the  IBM  PC  AT  and  compatible 

computers. 

#  The  large  empty  socket  (see  sockets  for 
serial  port  chips)  on  the  tx>ard  is  for  an 
addilk>nal  16450 IJART  whk:h,  ak>ng  with  two 
other  support  chips,  gives  you  an  additwnal 
RS-232C  serial  port. 

9  A  game  port  is  available  as  an  option,  but  it 
requires  that  you  also  add  three  chips  to  sock- 
ets on  the  board. 

Sockets  for 
game  port  chips 
(option) 

Connector  for 
game  port 
(option) 


Profit  Systems'  Elite  16  multifunction  board  uses 
SIMM  (single  in-line  merrtory  module)  strips  to 
expand  memory  to  as  much  as  16  megatjytes.  Its 
packaging  lets  you  insert  a  strip  of  RAM  chips 
into  sockets  on  the  board. 
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Sniartpack  II 

AnK-ritan  MicrDnics  Inc. 

1 783 1  Skypark  Circle.  Suilc  C 

Irvine.  CA  92714 

(K()())44.V6.3I.'S 

(714)261-2428 

Lis!  Price:  No  memory.  S395;  with  .*>  1 2K 
RAM  U^y  with  15  Mbytes,  $839;  1  5- 
Mbyte  board  with  2-Mbylc  piggyback  board. 
$I.4'W. 

Requires:  AT-si/.c  16-bit  slot 
In  .Short:  A  functional,  it  not  exceptional, 
extended  nienH)i>'  multifunction  board.  Con- 
riguratit)n  by  way  ol  interchangeable  PAL 
chips  is  something  of  a  disadvantage. 

CinCLEa«80NFl£ADfR SERVICE  CARD 


blocks,  the  switching  operation  is  transpar- 
ent when  running  the  application — as  far 
as  you  can  tell,  your  2-megabyte  spread- 
sheet is  a  single  entity. 

Finally,  there's  the  enhanced  expanded 
memory  specification  (EEMS)  found 
within  EMS.  In  our  review  we  found  it 
only  on  AST's  Advantage  Premium  and 
RAMpage  286  boards.  While  standard 
EMS  boards  can  use  the  additional  memo- 
ry only  for  data  storage.  EEMS  boards 
(when  used  with  an  operating  system  en- 
hancement program,  such  as  Quarterdeck 
Office  Systems'  DESQview)  alst)  allow 
programs  to  execute  in  the  expanded  RAM 
area.  EEMS  lets  several  programs  all  run 
simultaneously  and  switch  from  fore- 
ground to  background  instantly.  A  com- 
munications program  could  run  as  a  back- 
ground task,  downloading  a  file  from 
another  computer,  while  another  applica- 
tion, such  as  a  word  prtx:essor,  chums 
along  on  the  screen.  You  get  true  multi- 
tasking without  having  to  sacrifice  your 
hard-earned  MS-DOS  software  collection. 

All  of  the  boards  we  reviewed,  living 
up  to  their  multifunction  monikers,  offer 
capabilities  beyond  memory  expansion. 
Most  common  are  serial  communication 
and  parallel  printer  ports,  although  video 
display  adapters  are  just  beginning  to  ap- 
pear. PC  multifunction  boards  normally 
include  clock/calendars,  but  that  function 
was  built  into  the  AT.  and  you  won't  nec- 
essarily find  it  on  the  boards  reviewed 
here. 

The  main  chip  used  for  RS-232C  com- 
munications is  a  UART  (universal  asyn- 
chronous receiver/transmitter).  As  a  trans- 
mitter, the  chip  changes  parallel  data  from 
the  microprocessor  into  serial  bits  for 
transfer  to  peripherals  like  modems  and 
printers.  As  a  receiver,  the  chip  changes 
serial  data  from  the  peripheral  into  parallel 
data  for  the  microprocessor.  The  multi- 
function boards  use  either  an  8250  UART 
or  the  newer,  fa.ster  16450  chip. 

The  256K-bit  RAM  chip  is  found  on  all 
of  these  products.  While  the  newer  1- 
megabit  chip  would  allow  more  memory 
on  a  single  board,  it's  just  not  cost-effec- 
tive yet.  Most  boards  use  chips  rated  for 
150-nanosecond  operation,  which  is  ade- 
quate for  the  usual  8-MHz  AT  or  compati- 
ble. For  the  hyperactive  12-MHz  clones, 
however,  look  for  1 20-nanosecond  RAM 


chips,  or  there  could  be  stjme  trouble. 

Most  of  the  boards  use  the  extra  height 
in  the  AT  cabinet  to  put  more  memory  on  a 
single  board.  This  would  preclude  their 
use  in  the  smaller  IBM  PC-XT  Model  286. 

Whatever  you  do.  resist  the  urge  to  save 
a  couple  of  bucks  and  try  to  make  do  with 
one  of  the  older  memory  boards  (such  as 
the  AST  SixPak)  designed  for  the  original 
PC.  In  the  event  that  they  would  work  at  all 
(most  won't,  owing  to  differences  in  mem- 
ory addres.scs),  their  8-bit  bus  structure 
would  severely  limit  data  throughput  to  the 
CPU .  You  spent  plenty  for  the  extra  power 
offered  by  the  AT,  so  don't  waste  money 
on  products  that  don't  do  it  justice. 


AMERICAN  MICRONICS  INC. 

Smartpack  II 

American  Micronics'  Smartpack  II  multi- 
function board  allows  your  AT  much  of 
the  power  that  Gtxl  (or  at  least  IBM)  in- 
tended it  to  have.  It  also  promises  compati- 
bility with  10-  and  12-MHz  systems,  plus 
parallel  and  serial  ports.  What  you  won't 
find  is  Lotus/Intel/Microsoft  expanded 
memory  specification  support  or  any  soft- 
ware. We're  talking  strictly  plain-Jane 
here,  but  the  price  is  reasonable.  A  board 
with  5 1 2K  bytes  of  memory  lists  for  $495; 


one  with  1 .5  megabytes  goes  for  $839. 

The  main  board  is  of  decent,  if  not  ex- 
ceptional, quality.  A  couple  of  wire 
jumpers  on  the  underside  make  one  won- 
der if  the  designers  forgot  something  the 
first  lime  around  (even  though  this  one  was 
marked  "Revision  D").  Enough  sockets 
are  provided  to  populate  the  board  with  1 .5 
megabytes  of  memory  chips.  Also  avail- 
able (but  not  tested  for  this  review)  is  a 
daughtercard  that  raises  maximum  memo- 
ry to  3.5  megabytes.  Our  review  sample 
was  populated  with  100-nanosecond 
256K-bit  RAM  chips  that  should  allow  the 
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Smaitpack  to  run  on  1 2-MHz  systems. 

Being  of  full  AT-height,  this  board  will 
not  accommodate  the  needs  of  the  IBM 
PC-XT  Model  286  owner.  No  mention  is 
made  in  the  documentation  of  its  suitabil- 
ity in  the  latest  breed  of  80386  machines. 

In  keeping  with  its  high-speed  theme, 
the  Smartpack  utilizes  a  pair  of  16450 
UART  chips.  Although  the  older  8250 
U  ART  chips  usually  get  the  job  done,  they 
have  been  known  to  die  at  speeds  higher 
than  8  MHz. 

The  first  serial  port  is  an  AT-style  DB-9 
male  connector,  which  shares  the  back- 
strap  with  a  conventional  female  DB-25 
parallel  printer  connector.  The  second  seri- 
al port  and  a  game  port  are  mounted  on  a 
separate  mounting  strap  and  connected  to 
the  main  board  by  a  pair  of  ribbon  cables. 

The  Smartpack's  approach  to  configu- 
ration was  unique  among  the  boards  we  re- 
viewed. It  has  1 2  DIP  switches,  and  a  cou- 
ple of  jumpers  are  thrown  in  for  good 
measure,  but  then  there  are  the  pro- 
grammed logic  array  (PAL)  chips.  De- 
pending on  your  system  and  its  memory 
complement,  you  will  have  to  use  the  ap- 
propriate PAL  chip.  Five  different  PALs 
are  listed  in  the  manual,  but  only  three 
were  supplied  with  the  review  board. 
Which  one  you  will  need  depends  on  the 
manufacturer,  amount  of  memory,  and 
type  of  memory  chips  (64K-  or  256K-bit) 
used  on  the  system's  motherboard.  The  in- 
troduction to  the  manual  lists  this  as  if  it 
were  a  feature  of  the  board  ("  .  .  .  the  user 
does  not  have  to  go  through  a  painful  rou- 
tine of  setting  up  multiple  DIP  switches 
and  a  number  of  jumper  configurations  for 
memory  .  .  .  ").  I'd  rather  try  my  luck  at 
DIP  switch  settings  when  moving  the 
board  from  one  computer  to  another. 

The  Smartpack's  documentation  is 
nothing  to  write  home  about.  A  scant  23 
pages  long,  the  unbound  manual  is  at  least 
small  enough  to  fit  in  just  about  any  binder 
you  have. 

Most  of  the  other  AT  multifunction 
boards  we  reviewed  provide  at  least  RAM- 
disk  or  print  spooler  software,  but  none  is 
supplied  with  the  Smartpack  board. 

ami's  Smartpack  might  be  just  the 
ticket  for  owners  of  high-speed  AT  clones 
running  under  Xenix,  but  it  comes  up  a  bit 
short  in  offerings  for  the  typical  MS-DOS 
user. 


AST  RESEARCH  INC. 

Advantage  Premium 

Although  it  looks  like  just  another  AT  mul- 
tifunction board,  AST  Research's  Advan- 
tage Premium  proves  looks  can  be  deceiv- 
ing. Sure,  it  has  the  usual  I/O  ports  and  as 
much  as  2  megabytes  of  memory,  but  it 
also  supports  EEMS.  In  addition,  it  comes 
with  DESQview  software,  a  nifty  extra  that 
lets  you  turn  your  AT  into  a  true  multitask- 
ing computer,  right  now,  and  with  plain 
old  MS-DOS  software. 

DESQview  is  labeled  as  an  enhance- 
ment to  the  MS-DOS  operating  system, 
and  it  accomplishes  a  lot  of  what  the  long- 
rumored  new  80286/80386  operating  sys- 
tem might  provide  in  the  future.  Any  pro- 
gram that  runs  under  DOS  2.0  or  later  can 
be  loaded  into  the  expanded  memory  area, 
and  more  than  one  program  may  run  at  any 
one  time.  Because  you  still  have  only  one 
"console"  (the  AT's  keyboard  and  video 
display),  only  one  program  can  appear  in 
the  foreground,  while  the  others  sit  idly  in 
the  background.  You  can  switch  between 
tasks  quickly  and  easily,  and  nothing  will 
be  lost  in  the  process. 

DESQview  is  not  really  a  replacement 
for  future  operating  systems  that  take  ad- 
vantage of  the  memory-addressing  power 
of  the  80286,  because  the  programs  it  sup- 


ports are  still  limited  by  MS-DOS.  Extra 
memory  can  be  used  for  data  storage,  but 
the  executable  program  code  is  still  the 
same  old  stuff.  Still,  this  arrangement  will 
greatly  increase  the  life  expectancy  of  your 
favorite  MS-DOS  software. 

In  terms  of  hardware  construction,  the 
Advantage  Premium  lives  up  to  the  fine 
reputation  established  by  AST's  venerable 
SixPak.  Nothing  shoddy  here.  Assembly 
quality  is  strictly  first-rate,  and  a  half-doz- 
en IC  sockets  allow  for  future  upgrading  in 
the  form  of  an  optional  game  port  and  a 
second  serial  port. 

The  main  circuit  board  has  room  for  1 
megabyte  of  256K-bit  RAM  chips,  all 
fully  socketed  for  easy  replacement.  The 
full  AT-height  precludes  use  in  the  IBM 
PC-XT  Model  286.  An  additional  I  mega- 
byte of  memory  can  be  added  by  way  of  a 
tight-fitting  daughterboard.  Curiously,  the 
first  5 1 2K  bytes  of  memory  on  the  add-on 
board  are  soldered  into  place,  while  the 
second  bank  is  socketed.  Should  one  of  the 
soldered  memory  components  of  the 
daughterboard  give  up  the  ghost,  it  will 
mean  a  shop  visit  for  replacement. 

The  serial  ports  are  controlled  by  the 
16450  UART  chip,  the  one  favored  by  ma- 
chines in  the  AT  class. 

The  rear  mounting  strap  on  the  Advan- 
tage Premium  has  a  female  DB-25  connec- 
tor for  connection  to  a  parallel  printer,  and 


ASTs  Advantage  Premium  has  I/O  pons  and  comes  with  as  much  as  2  megabytes  of  RAM.  It 
supports  EEMS  and.  with  DESQview  software,  can  turn  your  AT  into  a  multitasking  machine 
ruiming  ordinary  MS-DOS  software. 
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GIVES  YOU  so 
MIANYWAYSTO 
TURBOCHARGE 
K  ENGINES. 

Wit  h  Orchid's  family  of  t  urbos,  you 
can  get  the  performance  you  bought 
a  computer  for  in  the  first  place.  Light- 
ning spreadsheet  reca/rulations.  CAD 
screens  that  r^^pwerate  in  a  flash.  And 
large  data  bases  that  sort  without 
putting  you  to  sleep. 

ORCHID'S  TURBO  FAMILY 
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IF  rOU  HAVf  AN 


TinvTi«t>0  286 


GET  THE  EDITOR'S  CHOICE: 
Tiny1urbo286r 

The  TinyTlirbo  286"  supercharges 
your  XT  to  run  three  timesj'aster.  Yet 
it's  so  small  it  takes  up  only  half  a  slot 
in  your  computer.  Just  two  reasons 
why  PC  Magazine  named  it  the 
Editorls  Choice. 

TinyTlirbo  286  gives  you  a  high  level 
of  compatibility  So  you  can  run  soft- 
ware like  Lotus  and  Windows— with  EGA 
graphics,  EMS  memory,  or  networking 
cards— at  AT  speed.  You  can  even  go 
back  to  your  PC's  regular  8f)88  chip, 
which  remains  in  the  .system,  giving 
you  100%  hardware  compatibility 

ADD  AWESOME  PERFORMANCE: 
PCturfao286e:" 

For  power  users,  the  front  runner 
today  in  accelerators  is  clearly  the 
PCturbo  28fier  It  revs  up  to  d'o  times 
faster  than  an  XT,  or  u  p  to  .<?  times 
AT  speed— giving  you  the  world's 
fastest  screen  1/0.  Plus  the  PCturbo 
286e  comes  factory  equipped  with  1 
Megabyte  of  fast  RAM,  expandable 
to  2. 


The  PCturbo  286e  is  also  a  power- 
ful tool  for  developers  and  systems 
integrators.  With  features  like  an 
optional  10-MHz  80287  math  chip,  and 
coprocessing  software  for  concurrent 
foreground/background  tasks,  the 
PCturbo  286e  lets  you  build  minicompu- 
ter-like performance  into  standard  PCs. 

MOVE  YOUR  AT  UP  TO  386 
HORSEPOWER  NOW: 
Jet  386: 

Tkke  a  look  today  at  the  price/per- 
formance leader  in  desktop  computing: 
the  Jet  3867  Depending  on  the  applica- 
tion, it's  up  to  three  times  faster  than 
an  AT.  And  twice  as fast  as  some  high- 
performance  minicomputers.  Yet  you 
don't  have  to  buy  an  expensive  ;38'6- 
based  computer  to  get  this  kind  of 
horsepower. 

More  importantly,  the  Jet  386  uses 
next  generation  technology,  the  80386 
microprocessor.  So  you  can  run  all  of 
the  current  software  for  th(>  AT  now, 
and  386  soft- 
ware too.  Add 
a  Jet  386  to 
your  AT  today, 
and  you  can 
extend  the 
life  of  your 
investment— 
for  a  fraction 
of  the  cost. 


M3S6: 

ATSpeed 


FROM  THE  COMPANY 
THAT  STARTED  IT  ALL. 

Orchid  introduced  the  first  turbo  for 
PCs,  and  has  since  become  the  number 
one  supplier  of  PC  accelerators.  For 
details  on  our  full  line  of  accelerators, 
graphics,  networks  and  mult  i-function 
cards,  call  (415)  683-0300 
today.  Or  coiUact  your      i  W 
local  dealer.  1^^^^ 
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Advantage  Premiiun 

AST  Research  Inc. 
2121  Alton  Ave. 
Irvine,  CA  92714 
(714)863-1.'»33 

List  Price:  With  5 1 2K  RAM.  one  serial  and 
one  parallel  port,  $745;  with  1  Mbyte,  one  se- 
rial and  one  parallel  pofl.  $945;  1-Mbyte 
board  with  1-Mbyte  daughterboard,  $1 ,495. 
Requires:  AT-size  16-bit  slot. 
In  Short:  AST's  decision  to  include  the 
DESQview  operating  system  enhancement 
package  gives  the  versatility  of  concurrent 
(prolected-mode)  80286  operation  with  the 
current  crop  of  MS-DOS  software. 
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an  AT-style  DB-9  connector  for  a  serial 
port.  You  are  left  to  your  own  devices 
when  it  comes  to  cables  to  attach  these: 
none  are  supplied. 

One  area  you'll  have  to  become  inti- 
mately familiar  with  is  the  Advantage  Pre- 
mium's bank  of  configuration  DIP  switch- 
es— a  whopping  26  of  them!  Add  to  that 
eight  jumpers,  and  expect  to  spend  an  eve- 
ning getting  acquainted  with  the  manual. 

To  its  credit,  AST  has  provided  concise 
and  well-thought-out  documentation.  The 
only  fault  here  is  that  the  three-ring 
punched  pages  are  contained  only  by 
shrink-wrap  plastic  and  are  not  in  a  binder. 
At  a  price  of  $745  for  a  board  with  5 1 2K  of 
memory,  it  would  be  nice  if  the  instruc- 
tions didn't  scatter  themselves  all  about  the 
room  when  the  package  was  opened. 

The  software  provided  with  the  Advan- 
tage Premium  (in  addition  to  the  DESQ- 
view package  already  mentioned)  leaves 
little  to  be  desired.  Pop  the  SuperPak  disk 
in  drive  A; .  type  ' ' INSTALL' ' ,  and  let  the 
program  do  most  of  the  configuration 
work  for  you.  The  program  allows  the 
available  memory  to  be  divided  between 
enhanced  and  extended  (using  the 
REX. SYS  extended  memory  emulator 
driver)  or  to  back-fill  the  AT's  standard 
5l2K-byte  configuration  up  to  its  640K 
DOS  limit. 

Other  options  allow  installation  of  a 
print-spooling  buffer  and  RAM  emulators 
for  both  floppy  and  hard  disks.  A 
clock/calendar  program  is  also  provided, 
but  is  not  needed  (or  usable)  on  an  AT. 


One  might  wonder  why  this  option  is  sup- 
plied with  a  board  that  fits  only  AT-sized 
computers,  but  the  truth  is  that  AST  pro- 
vides this  same  software  with  other  prod- 
ucts (such  as  the  RAMpage  286  board). 

In  a  world  of  functionally  similar 
boards  for  AT-class  systems,  it  turns  out 
that  the  software  provided  gives  the  Ad- 
vantage Premium  its  real  advantage. 


AS  I  RESEARCH  INC. 

RAMpage  286 

If  you've  already  peeked  at  the  review  of 
AST's  Advantage  Premium,  you  have  a 
fair  idea  of  what  the  RAMpage  286  is  all 
about.  Listing  at  $695  with  5I2K  bytes  of 
memory,  it  is  cheaper  than  the  Advantage 
Premium,  and  there  are  enough  other  dif- 
ferences for  the  RAMpage  to  fill  its  own 
market  niche. 

Like  its  larger  sibling,  the  RAMpage 
286  adds  up  to  2  megabytes  of  EEMS  to 
your  system  and  includes  Quarterdeck  Of- 
fice Systems'  versatile  DESQview  soft- 
ware. The  major  differences  are  the  RAM- 
page  286's  exclusion  of  I/O  ports  and  a 
board  that  is  .sized  to  fit  IBM's  PC-XT 
Model  286  but  that  retains  the  speed  of  the 
16-bit  bus.  With  more  and  more  systems 
(particularly  the  clones)  putting  parallel 
and  serial  ports  on  the  motherboard,  per- 


haps additional  memory  will  be  all  that  you 
need  to  add  to  your  computer. 

It  might  seem  that  the  lack  of  I/O  ports 
puts  the  RAMpage  286  in  the  single-func- 
tion category,  but  that's  hardly  the  case. 
Keep  in  mind  that  just  about  all  of  these 
boards  are  bundled  with  at  least  one  soft- 
ware disk;  it's  the  software  that  gives  this 
board  its  multiple  utility.  Adding  memory 
to  your  computer  is  one  thing;  giving  it  a 
useful  purpose  is  another.  AST  has  seen  fit 
to  package  this  board  with  a  number  of 
programs  that  give  your  system  the  power 
Intel  had  in  mind  when  it  designed  the 
80286. 

Foremost  is  DESQview,  a  program 
billed  as  an  enhancement  to  the  MS-DOS 
operating  system.  Rather  than  replacing 
MS-DOS  with  a  multitasking  operating 
system  that  everyone  seems  to  want  (and 
no  one  is  ready  to  deliver),  DESQview  al- 
lows your  current  arsenal  of  MS-DOS 
software  to  run  concurrently  within  the 
EEMS  of  the  RAMpage  286. 

Concurrent  operation  allows  one  task  to 
execute  in  the  background  (such  as  a  data- 
base search  or  lengthy  file  transfer)  while 
another  runs  in  the  foreground.  It  also  al- 
lows you  to  open  a  temporary  window  on 
the  screen  to  check  some  information 
stored  in  your  spreadsheet,  for  example, 
without  exiting  your  word  processor. 

DESQview  can  run  up  to  nine  programs 
concurrently  in  up  to  5.5  megabytes  of 
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Tandy  Computers: 
Because  there  is 
no  better  value. 


Tandy  Daisy -Wheel  Printers 


Get  letter^quality 
results  for  personal 
or  professional  use 

Give  your  correspondence,  reports  and  memos 
that  clean,  crisp  "electric-typewriter"  look  with 
either  of  these  IBM®  compatible  models. 

DWP  230.  Our  lowest-priced  daisy-wheel  printer 
delivers  letter-quality  printing  at  up  to  200  words 
per  minute.  The  DWP  230  also  features  forward 
and  reverse  paper  feed,  '/2-line  feed,  underline  and 
programmable  backspace.  Utilizing  interchange- 
able 96-character  print  wheels,  you  can  give  what 
was  once  "ordinary"  correspondence  an  attention - 
getting  new  look.  At  only  $399.95,  you  get  more — 
for  less! 

DWP  520.  The  business-minded  DWP  520  has 
features  usually  found  in  printers  costing  much 
more.  And  with  printing  at  up  to  500  words  per 
minute,  the  DWP  520  is  sure  to  save  your  office 
plenty  of  time  as  well.  Designed  to  meet  almost  any 
task,  this  printer  supports  boldface,  strike-through, 
double-underline,  super  and  subscripts,  and  it  al- 
lows you  to  use  print  wheels  with  different  pitch  or 
special  characters. 

Whatever  your  printing  needs,  we've  got  great 
daisy -wheel  performance  at  prices  to  meet  your 
budget.  Come  into  your  local  Radio  Shack  today. 


Send  me  a  new 
1988  computer 
catalog. 


Name . 


Company . 
Address  _ 


Mail  To:  Radio  Shacl<  Cily  _ 
DepI  B8-A-60 

300  One  Tandy  Center  State  . 
Fori  Worth,  Texas  76102 


Telaphon*. 


r 

L. 

Radio  /haeK 


Prices  apply  at  Radio  Shack  Computer  Centers  and  panicipating  stores  and  dealers. 
IBM/Reg.  TM  International  Business  Machines  Corp. 


The  Technology  Store 


A  DIVISION  OF  TANDY  CORPORATION 


CIRCLE  289  ON  READER  SERVICE  CARD 


Cci 


day 


SOFTWARE 

WORD  PROCE««IMQ 

Display  Write  IV  $325 

Easy  Extra  79 

Lotus  Manuscript  349 

Microsoft  Word  3  229 

Multimate  229 

Multimate  Advantage  II  279 

Office  Writer  259 

PFS  Professional  Write  115 

Volkswnter3  145 

Word  Perlect  209 

Word  Perfect  Executive 

Low  Pric*  Call! 
Wordstar  Professional 

Rel.  4  239 

Wordstar  2000  Plus  219 

XY  Write  III  219 

WORD  PROCESSING 
APO-ONS  

Fancy  Font  (FX)  $139 

Print  Shop  39 

Punctuation  &  Style  89 

Turbo  Lightning  59 

Word  Finder  55 

Word  Perfect  Library  59 

POTABASE  MQMT.  

Cornerstone  $  65 

d  Base  III  Plus  409 

d  Base  III  Lan  Pak  609 

Foxbase  Plus  245 

Foxbase  Plus  Multiuser  375 

Paradox  425 

PFS  Professional  File  145 

Powerbase  185 

0  &  A  229 

R:  Base  System  V  359 


Reflex  89 

Revelation  519 

DMABASE  MQMT. 
APP-OMS  

Clipper   $399 

Ext.  Report  Writer  (R;  Base)  .179 

Genifer  219 

Quickcodelll  145 

Quick  Report  145 

Quicksilver  359 

SPREAPSHEET/ 
INTEGRATEP  

Ability  Plus  $149 

Boeing  Calc  235 

Enable  409 

Framework  II  419 

Lotus  1-2-3  315 

Microsoft  Multiplan  119 

PFS  First  Choice  105 

Smart  Integrated  459 

Supercalc  IV  (NEW)  309 

Symphony   459 

SPREAPSHEET  APO-ONS 

4  V*3rd  $69 

HAL  109 

Lotus  Report  Writer  79 

Lotus  Metro  65 

Quickcodefor  1-2-3  85 

Sidevrays  45 

Smart  Notes  49 

Spreadsheet  Auditor  95 

SQZ  59 

PESKTOP  PUBUSMINO 

Click  Art  Personal 
Publisher  $99 


MIGENT  POCKET  MODEM 

Miniature  300/1200  bps  Hayes-compatible  modem 
Compact  size  lets  you  carry  it  anywhere  you  go 
Battery  powered  •  Bell  212  and  103  compatibility 
•  Unique  surface  mount  design  •  Plugs  directly  into 
your  computer  •  RS232  port. 


$169 


BOG  ARAM /AT 


Unforgettable!  Expand  with  the  powerful  new  BocaRam/AT  and 
forget  about  memory  problems.  Provides  conventional  expanded 
and  extended  memory  all  on  one  board,  in  one  slot.  You  can 
extend  the  BocaRam/AT  up  to  a  whopping  4mb  Compatible, 
expandable,  and  reliable. 


BocaRam/AT  128K 


$165 

BocaRam/AT  51 2K  $209 
BocaRam  /  AT  w  /  2mb  $349 


Harvard  Pro  Publisher  445 

Page  Maker  559 

Ventura  585 

ORAPHICS  

Chartmaster  $215 

Diagram  Master  195 

Energraphics  (NEW)  309 

Freelance  Plus  339 

Harvard  Presentation  239 

Map  Master  225 

Microsoft  Chan  189 

Sign  Master  149 

CAP /CAM  

Auto  CAD  2.6  $2359 

Auto  CAD  Basic  269 

Drafix  Plus  209 

Genenc  CAD  69 

Pro  Design  II  179 

LANOUAOES  

BASIC  Compiler  (MS)  $255 

C  Compiler  (MS)  (4.0)  269 

COBOL  Compiler  (MS)  425 

FORTRAN  Compiler  (MS)  269 

Lattice  C  Compiler  239 

Macro  Assembler  (MS)  95 

Pascal  Compiler  (MS)  189 

Quick  Basic  (MS)  65 

True  Basic  99 

Turbo  C  65 

Turbo  Beisic  65 

Turbo  Pascal  (plus  BCD 
&  8087)  65 

PROJECT  MANAQEMEHT 

Harvard  Total  2  $375 

Microsoft  Project  239 

Super  Project  Plus  315 

Timeline  259 


HARDWARE 


LAPTOPS 


nNANCIAL 


Managing  Your  Money  $115 

Dollars  N' Sense  105 


ACCOUNTINO 


BPI  Entry  $169 

Computer  Associates  369 

Great  Plains  449 


MISC/UTIUTIES 


Carbon  Copy  Plus  $125 

Concurrent  XM  DOS  255 

Copy  II  PC  35 

Crosstalk  XVI  99 

Dan  Brickliris  Demo  65 

Disk  Optimizer  35 

Fastback  89 

Microsoft  Windows  65 

Norton  Commander  45 

Norton  Utilities  Adv   55 

Norton  Utilities  Adv  Ed  85 

PC  DOS  3.3  105 

Remote  149 

Sidekick  55 

Smart  Com  II  89 

Superkey  45 

Take  Tw)  89 

Traveling  Sidekick  55 

Watch  Dog  189 

XTREE  39 


IBM 

PC  Convertible  $1595 

TOSHIBA 

T1100-I-  (Twisted  Crystal)  1695 

T3100-t-  3249 

NEC 

Muttispeed  1399 

ZENITH 

Z-181  1629 

Z-183    2379 

PRINTERS  

BROTHER 

M-1109  $209 

M-1409    349 

M-1509    410 

M-1709    509 

OICONIX 

Diconix  150  (for  laptops)  339 

EPSON 

EX  800    409 

EX  1000    545 

FX-86E  339 

FX-286E    479 

LQ  800    479 

LQ  1000    679 

LQ  2500    949 

NEC 

P  660    479 

P  760    659 

CP  660  Color  589 

CP  760  Color  799 

P  560  XL  1049 

P  960  XL  1249 

OKIDATA 

M182    265 

M192  Plus  379 

M193  Plus  559 

M293    695 

2410P  Plug&Play  1759 

PANASONIC 

KX-P- 10801  229 

KX-P-1091  i  299 

KX-P-1595    549 

TOSHIBA 

321  SL  559 

P  341  E  799 

P/S  351  (IBM)  999 

351  Cdor  Printer  1179 

CITIZEN 

MSP  10  309 

MSP  15  399 

MSP  20    339 

MSP  25    499 

Premier  35    509 

PRINTER  BUFFERS  

QUADRAM 

Microfazer  Series .  Low  Price  Call! 


PIOmZER  

Summa  Sketch  12x12  $439 

SCANNER 


SABA  (Hand  Held)  . 


.  .  $499 
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See  Fox  Rim. 


IMow  Run  Your  dBase  Applications 
IVlore  Than  Six  Times  Faster 
At  60%  OfTtie  Price...  I 
With  Amazing  FoxBase+ ! 

FoxBasc+  "  is  a  100%  dBase  III  Plus  compatible  database  that 
runs  over  6  times  faster  than  dBase,  and  more  than  t\vice  as  fast  as 
the  quickest  compiler.  If  you  already  use  dBase,  tou  can  use  Fox- 
Basc+  immediately  because  it's  a  true  100*^)  dBase  uorkalike  con- 
taining the  identical  user-friendly  features  of  dBase.  And 
FoxBase+  allows  tou  to  convert  all  of  your  dBase  files  without 
chanjfinji  a  single  line  of  code.  Or,  if  youVc  thinking  about  a 
database,  Foxbase+  is  ideal  -  combining  dBase  III  Plus 
features  with  over  30  enhancements  including:  user 
defined  fimction,  save  and  restore  screen,  valid  clause 
and  dynamic  memory  allocation.  As  well  as  a  fully 
interactive  compiler  containing  familiar  com-  // 
mands  like  EDIT,  BROWSE,  CREATE  &  //  . 

MODIFY  STRUCTURE,  REPORT,  LABEL      y  § 
and  more.  All  for  an  incredible  S245 for  the        //  f 
sinjile-iiscr  packaqe.  Multi-user  and  386  '  /  / 

versions  of  FoxBase+  arc  also  avail-  ' 
able.  And  tou  can  get  all  of  them 

immediately  from  Logicsoft.  , 

You  can  order  from  Logicsoft  i 
in  t\«)  easy  ways.  For  Amcri-  g  A 

can  Express,  Visa  and  '  W 

MasterCard  ordering, 

just  call  our  National  j  — ^""^^ 

Credit  Card  Hot-  V 
line  toll-free 

I-800-645-349I.  ^^m^ 
We'll  process 
your  order 
immediately,  ' 

and  ship  it  the  _ 
very  same-day  Or, 
if  vou  are  on  open 

account  status  with  I>ogicsoft,  ^tOt 
send  us  a  purchase  order  or  call  ■  ^  ""^ 

l-«00-43l-9()3- and  one  of  our  ex|Kri- 
enced  account  executius  will  be  readv  to  discuss  ^ 
our  corpirate  program  and  services.      [  i 

Either  way,  at  only  S24.S,  vou  owe  it  to  vourself  to  increase  uiur 
pnKhictivity  with  Fox  Base +  .  Order  tod.iy! 


The  Largest  Direct  Distributor  i 
of  Software  and  Hardware  Products 
I  I  ...in  the  World.  I 


AN  MSG  INTERNATIONAL  COMPANY 

1516)  ?49-9700  •  110  Bl-CnuNrv  BLVn    FARMINGDALF  NV  11735 

NAT  L  CREDIT  CARD  HOTLINE 

1-800-645-3491  i 

PURCHASE  ORDER  HOTLINE 

1-800-431-9037  , 


l,(ij;ii\<ilt  is  .1  l)j\trihiit(ir  liir  Over  2.iO  l.c.uliiij;  M.mu(!iiliircrs  .iiul  I'lihlishcrs  (it 

Computer  I'nKiucts  Including:  Ashton  l.Ui  '  AST'Coinp.ui  •  Epson  •  ILiycs*  IBM  • 

lA'jdii)i>  Kilge  •  lyotus  •  Microl'ni  •  Microsoft  •  Okid.it.i  •  Qii.idrani  •  Sc.ig.ilc  •  Tccm.ir  •  Word  IVrtcct 


ONLY 

^245! 

UST  PKICb  SJ9S. 


NEW  YORK  Ml,  ;'t<l  ')/IKlSAN  FRANCISCO  US  li^l  IHI  BOSTON lil/  'M!  Mill.  CHICAGO  il '  I/;'  ll  ifi BOCA  HATOM  ill',  i'V  li,  11  HOUSTON  /i;i727  0?01  EUROPE  (r^l)  8:i  4HM 
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REBATE 


SAVE  SAVE 

»20  »15 


Six  Pack  Premium/ 

EGA  Series  Low  Price  Call! 
ATI 

EGA  Wonder  Board   305 

HERCULES 

Color  Card   155 

Graphics  Card  Plus  1 95 

In  Color  Card   325 

LOGICSOFT 

Logic  (Hercules  Comp.) 

Color  Graphics  Board  85 

Logic  (IBM  Comp)  (EGA)  .  239 
Logic  (Hercules  Comp ) 

Monographics  Board  89 
Logic  (IBM  Comp)  EGA  480  249 
NEC 

GB1  EGA  Board  349 
PARADISE  SYSTEMS 

Auto  Switch  EGA  Card   315 

Modular  Graphics  Card  189 

QUADRAM 

EGA  Plus  Graphics  319 

Pro  Sync  EGA  365 

STB 

Chauffeur  HT  199 

EGA  Plus   289 

Tseng  HABS  345 

VIDEO  7 

VEGA  ('/2  Card)  250 

VEGA  Deluxe  {V2  Card)  299 

ZUCKERBOARD 

Monochrome  Graphics  Card  ,125 

COMMUNICATIONS  BOARDS 

AST 

5251-11  Plus  $655 

5251  - 11    609 

DCA 

IRMA  Board  779 

MODEMS  

EVEREX 

Evercom  II  $119 

Evercom  2400B  Int  235 

HAYES 

Smartmodem  1200  389 
Smartmodem  1200B 

w/Smancom  II  359 

Smartmodem  2400  585 
Smartmodem  2400B 

w/Smartcom  II  .  529 
LOGICSOFT 

Logic  (Hayes  Comp)  1 200B 

Internal  Modem  with 

Mirror  (Crosstalk  Clone) 

Software  125 

Logic  (Hayes  Comp)  1200 

Baud  External  Modem  149 
Logic  (Hayes  Comp )  2400 

Baud  External  Modem  269 
Logic  2400B  Internal  Modem 

2400B  w/ Software  299 
MIGENT 

Pocket  Modem   1 69 

PROMETHEUS 

Pro -modem  1200    215 

Pro- modem  1200B  145 

TOSHIBA 

1200B  Laptop  Modem 

(T1100  Plus)  299 
ZENITH 

1200B  Laptop  Modem  (Z181)  299 


ZUCKERBOARD 

1200B  Modem  '  ?  Card  129 

MOUSE  INPUT  DEVICES 

MOUSE  SYSTEMS 

PC  Mouse  w/DR  Halo  2  $119 
MICROSOFT 

Microsoft  Mouse  (Serial)  ...  129 
Microsoft  Mouse  (Buss)  119 

SUIlOE  PROTECTORS 

TRIPPLITE 

Isobar  $65 

Isobar  RM  69 

CURTIS 

Diamond  29 

Ruby   59 

KENSINGTON  MICROWAVE 

Masterpiece   95 

Masterpiece  Plus  119 

LOGICSOFT 

Logic  Spike  Bar   25 

Logic  Spike  Block  19 

NETWORK 

Power  Mouse   119 

KEYBOARDS  

KEYTRONIC 

5151  (Deluxe)  $169 

5151  (AT&T)  159 

LOGICSOFT 

Logic  Enhanced  Keyboard  .  99 

MEMORY  STORAGE  

IOMEGA 

Bernoulli  Box  (10  -i-  10)  ,  .  $1450 
Bernoulli  Box  (20  Mb)  1299 
Bernoulli  Box  (20  +  20)  1899 
Bernoulli  lOMbCartdg.  Tripak  169 
Bernoulli  20Mb  Cartdg.  Tripak  .  255 
ZUCKERBOARD 
Memory  Vj  Card  384K  129 
Memory     Card  576K   155 

HARD  DISK  DRIVES  

MOUNTAIN  COMPUTER 

Hard  Drive  Card  (20  Mb)  $565 
Hard  Drive  Card  (30  Mb)  639 
PRIAM  CORP 

60  Mb  Internal  Hard  Dnve  $1 099 
Innerspace  ID  40  Mb  795 
PLUS 

Hard  Card  20  Mb  649 
SEAGATE 

1  0  Mb  y2  Ht  Int   375 

20  Mb     Ht  Int  375 

30  Mb  y?  Ht  Int  469 

20  Mb  Full  Ht  (AT)  569 

30  Mb  Full  Ht  (AT)  895 

40  Mb  Full  Ht  (AT)   969 

80  Mb  Full  Ht  (AT)  1085 

CARTRIDOE  TAPE  BACK-UP 

SYSGEN 

Image  Tape  Backup 

20  Mb  Int  $599 
Image  Tape  Backup 

20  Mb  Ext  699 


[ 


WordPerfect 


$ 


Microsoft 
Mouse 


189  «104 


FINAL  PRICE 
AFTER  $20  REBATE 


FINAL  PRICE 
AFTER  S15  REBATE 


LIMITED  TIME  ONLY! 
LIMIT-10  PER  CUSTOMER 


TECMAR 

QIC  60  AT  (Int  )  1250 

QIC  60  Ext  Tape  Backup  1 599 

QIC  60  Host  Adapter  Card  1 25 

FLOPPY  DISK  DRIVES 

Panasonic  360K  V?  Ht  $1 09 

Tandon  TM  - 100  360K  F/ Ht  1 1 5 
Tandon  TM  - 100  360K  Vz/Ht .  .  99 
Toshiba  360K  Vj  Ht  109 
Toshiba  Ext,  5.25  360  Drive  389 

BACK  UP  POWER  SUPPLIES 

DATA  SHIELD 

200  Wt  (PC)  $249 

300  Wt  (XT)  389 

500  Wt  (AT)   569 

800Wt(AT)  619 

LOGICSOFT 

Logic  325  Watt  305 

Logic  450  Watt   385 

Logic  675  Watt   549 

Logic  1000  Watt  819 


CIRCLE  395  ON  READER  SERVICE  CARD 
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Foldout  slip-sheet 

1.  Open  the  foldout  page 

2.  Insert  this  sheet  with 

1.  Front  side  touching  the  free  page 

2.  Arrow  pointing  to  the  fold 

3.  Slice  the  folded  edge 

4.  Close  the  page  and  slip-sheet  — , 


Free  end 


Slip-stieet 


Cc! 


apjs  J3g)0  sq)  uo  suojpm^su!  mohoj 


>|Deg  p9:)j3AU| 


Gbs^lipBackOOlB 

Back 

Follow  instructions  on  the  other  side 


money-  back 


LASER  PRINTERS*  

CANON 

Laser  Printer  LBP8A1  $1899 

Laser  Printer  LBP8A2    2899 

HEWLETT  PACKARD 

Series  2  1949 

PLOTTERS*  

HEWLETT  PACKARD 

7475A  $1629 
7550A  3275 

HOUSTON  INSTRUMENTS 

DMP  40  879 
DMP  41    2599 

MONITORS*  

AMDEK 

Color  600  RGB   $335 

Color  722  (EGA  Comp.)  449 

Color  725    559 

12"  Amber  310A  149 

410A   159 

IBM 

Color  Monitor  589 

Monochrome  Monitor  255 

Enhanced  Color  Display  679 

LOGICSOFT 

EGA   439 

RGB  14"  249 

Monochrome  12"  99 

NEC 

Multisync  color 

w/ swivel  base  579 
PRINCETON  GRAPHICS 

LM  300  559 

RGB  HX-12  449 

RGB  HX  ■  12E  (EGA  Comp)  535 

RGBSR-12  569 

Amber  Max  12  159 
Ultrasync  Low  Price  Call! 

QUADRAM 

Amberchrome  12"  149 

Enhanced  Graphics 

Monitor  w/swivel  529 

MITSUBISHI 

MultiSync  AUM  1371 A  629 

MUiTI- FUNCTION  BOARDS 

AST  RESEARCH 

Six  Pack  Premium  $199 


Six  Pack  Plus(384K)  199 

Rampage  w/256K   275 

Rampage  286  w/512K   349 

Advantage  (128K)   349 

I/O  Mini  Half  Card  119 

I/O  Mini  II  115 


BOCA  RESEARCH 

BOCARAM/AT(w/128K)  .  ...  165 
COMPUTER  PERIPHERALS 

Half  Pint  I/O  105 
Overachiever  512K  349 


LOGICSOFT 
CUSTOMER  SERVICES 

30  DAY  MONEY-BACK  GUARANTEE 

We  stand  t>ehind  what  jve  sell  II  lor  any  reason  you  are 
not  satisfied  with  your  order,  simply  call  for  a  return 
authorization  number  for  a  full  refund  of  product 
purchase  price,  replacement  or  credit  within  30  days  of 
receipt  of  order  Product  must  be  undamaged  in  original 
package  and  contain  all  documentation  and  its 
unexecuted  warranty  card  (Due  to  certain  manufacturer 
copyright  restrictions,  some  items  may  not  apply ) 


CURRENT  VERSION  GUARANTEE 

We  carry  only  the  latest  versions  available  and  guarantee 
to  ship  the  version  quoted  to  you 

TOLL-FREE  CUSTOMER  SERVICE 

Our  on  line  mainframe  allows  instant  access  to  customer 
and  product  information 

SAME  DAY  SHIPPING 

Because  we  are  the  largest  direct  distributor  we  stock, 
in-depth,  the  most  popular  products  so  we  can  ship 
same  day  to  get  your  order  to  you  fast 


LOGICSOFT 

Logic  Board  EMS  PC  OK  99 

Logic  (AST  Compatible) 

Multifunction  Board  w/OK     .  99 

W/384K  155 

Logic  EMS  AT  OK  .  .  .  :  119 

Logic  (AST  Compatible)  AT 

Multifunction  Board 
W/128K  (Expandable  to 

2.0  Mb)   179 

Logic  (AST  Compatible) 

576K  RAM  Board  '/2  Card 

w/OK  39 

W/384K  109 

W/576K  139 

Logic  (AST  Comp)  I/O 

Mini  Half  Card  85 

QUADRAM 

Quadboard  (384K)   165 

Silverboard  (384K)  375 

INTEL 

Above  Board  (PS /AT) 

W/128K  459 

(PC)  W/64K  249 

(AT)  w/  128K  399 

(PS)  64K  289 

(PS)  256K  399 

8087  2  Math  Co- Processor  .179 
8087-3  Math  Co  Processor  .  .  125 
80287  Math  Co  -  Processor 

6  MHz  199 
80287  Math  Co-Processor 

8  MHz  269 

80287  Math  Co-Processor 

10  MHz  345 

TURBO  CARDS  

INTEL 

Inboard  386/AT  $1249 

MAYNARD 

Surprise  105 

ORCHID 

Jet  386    879 

Tiny  Turbo   429 

Turbo  EGA  575 

LOGICSOFT 

Accelerator  286    299 

QRAPHICS  BOARDS  

AST 

3G-I-   $295 

Preview  249 


AIM  M8C  IINTTERNATIOIMAL  COMPANY 

110  Bi-County  Blvd..  Farmingdale,  NY  11735 


^  TO  ORDER  CALL 
CREDIT  CARD  HOTLINE  TERMS  HOTLINE 


1-800-645-3491 

For  instant  processing  of  your  credit 
card  orders. 


1-800-431-9037 

Our  terms  customers  can  be  assigned 
a  personal  account  executive  and  may 
qualify  for  special  corporate 
considerations 


New  \bfk  •  516-249-9700     San  Francisco  •  415-621-4411      Boston  •  617-247-6406     Ctiicago  •  312-372-0939     Boca  Raton  •  305-392-4644     Houston  •  713-227-0201      Europe  •  202-83  48  64 
•  No  surcharge  for  MasterCard.  VISA.  American  Express.  CO  D  .  money  order  check  or  POs  (pease  call  for  price  verification)  •  No  sales  tax  on 
orders  shipped  outside  NY  State  •  Please  add  2%  for  insurance  and  handling  ($300  minimum)  (int'l  orders  add'l)  •  We  do  not  bill  until  we  ship 
All  products  covered  by  mfgs  warranty.  We  do  not  guarantee  compatibility  All  prices  and  policies  subiect  to  change  without  notice. 
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RAMpage286 

AST  Research  Inc. 
2121  Alton  Ave. 
Irvine.  CA  92714 
(714)863-1333 

List  Price:  With  512K  RAM.  $695;  with  1 
Mbyte  $895;  with  2  Mbytes  RAM,  $1 ,495. 
Requires:  PC-XT  Model  286  or  AT  16-bit 

slot. 

In  Short:  What  the  RAMpage  286  lacks  in 
I/O  ports  is  more  than  made  up  for  in  the  soft- 
ware provided.  Fine  construction,  excellent 
documentation,  and  enhanced  EMS  opera- 
tion make  for  an  excellent  value. 
CIRCLE  683  ON  READER  SERVICE  CARD 


memory  in  systems  with  multiple  RAM- 
page  boards.  If  you  try  to  install  more  pro- 
grams than  you  have  memory  space  for, 
unused  ones  are  swapped  out  to  the  hard 
disk,  which  is  used  as  virtual  memory. 
When  you  require  that  program,  it  is 
swapped  back  into  active  memory,  and  an- 
other unused  program  swapped  out. 

AST  also  throws  in  its  own  SuperPak 
utility  set.  Installed  by  a  series  of  options 
on  the  installation  menu,  SuperPak  in- 
cludes a  pair  of  RAMdisk  emulators  and  a 
print  spooler.  An  extended-memory  emu- 
lator can  also  be  installed  for  software  us- 
ing that  protocol. 

The  SuperDrive  program  emulates  up 
to  four  disk  drives  in  the  expanded  memo- 
ry area.  Why  you  would  need  so  many 
disk  drives  is  unclear,  but  it  can  be  done. 

fASTdisk  is  another  story.  It  allows  a 
portion  of  the  expanded  memory  to  be 
used  as  a  virtual  hard  disk  drive.  The  size 
and  number  of  "pretend"  disks  is  limited 
only  by  the  amount  of  memory  set  aside 
for  the  purpose.  With  no  heads  to  move 
around,  fASTdisk  is  remarkably  quick  on 
operations  that  require  a  lot  of  disk  access. 

Finally,  there's  SuperSpool,  which 
puts  data  going  out  to  your  printer  in  a  por- 
tion of  the  expanded  memory  and  returns 
control  of  the  computer  to  you  immediate- 
ly. No  longer  must  you  wait  for  a  large 
document  to  print  while  the  computer  does 
little  more  than  occupy  the  desktop. 

The  documentation  supplied  with  the 
RAMpage  286  is  among  the  best  in  its 
class,  but  like  many  of  the  other  offerings, 
it  comes  as  loose  pages  bound  only  by 


shrink-wrap.  Unlike  some,  AST's  manual 
can  be  readily  understood  by  anyone  with 
just  a  basic  knowledge  of  PC  AT  hardware 
and  MS-DOS. 

As  for  the  hardware  itself,  there's  little 
room  for  criticism.  Board  assembly  quali- 
ty appears  to  be  very  good,  and  the  use  of 
1 20-nanosecond  256K-byte  RAM  chips 
(there's  room  for  2  megabytes)  should  en- 
sure compatibility  with  AT-type  systems 
running  at  up  to  10  MHz.  Two  sets  of  DIP 
switches  along  the  top  edge  of  the  board 
handle  configuration  options,  and  they  can 
be  manipulated  without  removing  the 
board  from  its  slot. 

If  you  want  to  add  extra  memory  to 
your  computer  but  have  no  need  for  addi- 
tional I/O  ports,  the  RAMpage  286  may  be 
just  the  way  to  go.  The  exceptional  soft- 
ware that  comes  with  it  makes  it  just  that 
much  more  useful. 


COMPUTER  PERIPHERALS  INC. 

Overachiever  Plus 

If  you  need  to  expand  the  memory  of  your 
PC  or  XT  today  but  feel  you  may  upgrade 
your  computer  to  an  AT  at  some  time  in  the 
future.  Computer  Peripherals'  Over- 
achiever  Plus,  which  lists  for  $595  with 
5 1 2K  of  memory,  might  be  just  the  ticket. 
Fully  compatible  with  both  the  8-bit  and 


16-bit  buses,  the  board  won't  have  to  be 
discarded  in  the  upgrade  process.  Unforfti- 
nately ,  the  software  supplied  with  it  comes 
up  a  bit  short. 

The  main  circuit  board  displays  a  curi- 
ous mixture  of  just  about  every  manufac- 
turing technique  and  peripheral  function 
known  to  PC  users.  Its  major  attributes  in- 
clude two  serial  ports,  a  parallel  printer 
port,  a  game  port,  a  system  clock,  and,  of 
course,  EMS. 

The  Overachiever  Plus  differs  from 
most  of  its  brethren  in  that  it  can  be  used  in 
a  PC  or  XT  with  an  8-bit  bus  or  in  an  AT 
with  a  true  16-bit  bus.  (In  the  PC  installa- 
tion, the  second,  smaller  bus  tab  is  left 
floating  in  the  breeze.)  This  feature  alone 
may  be  worth  considering  if  you  have  any 
ideas  of  upgrading  your  system  at  some 
later  time.  No  more  throwing  the  baby  out 
with  the  bathwater.  Just  keep  the  processor 
speed  down  to  a  reasonable  (8-MHz)  limit 
should  you  decide  to  upgrade. 

One  serial  port  has  an  AT-type  DB-9 
connector  on  the  board's  mounting  strap. 
The  second  port  has  a  PC-type  DB-25  con- 
nected by  a  ribbon  cable  to  a  separate 
mounting  tab.  Both  are  controlled  by  8250 
UART  chips. 

Hardware  configuration  is  accom- 
plished by  three  banks  of  DIP  switches,  to- 
taling 24  in  number,  and  three  jumpers. 
Changing  DIP  switch  settings  will  require 
removing  the  board  from  the  computer. 


Computer  Peripherals'  Overachiever  Phis  is  fully  compatible  with  8-bit  and  16-bit  buses  and  will 
not  have  to  be  discarded  if  you  upgrade  your  computer. 
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If  it  seems  that  the  more  you  have  to  do,  the  slower  your 
database  wants  to  do  it,  there's  a  very  simple  solution. 

The  Clipper'aompiler 
from  Nantucket. 

Just  run  your  dBASE" 
applications  programs 
through  Clipper  and  watch 
them  fly.  Then  as  your 
business  grows,  Clipper 

will  grow  with  you. 
Clipper  already  includes  far  easier  networking  and  there's 
no  extra  charge. 

It  has  an  extended  language  that  makes  applications 
easier  than  ever  before.  We've  included  commands  for 
quick  menus,  fast  screens,  arrays,  more  fields  and  memory 
variables  and  other  enhancements.  Or  if  that's  not  enough, 
with  Clipper  you  can  even  define  your  own  functions  and 
customize  dBASE  so  it  does  exactly  what  you  want  it  to  da 
And  once  your  programs  are  compiled,  you  can  distribute 
as  many  copies  as  you  like  with  full  source  code  security 
and  no  licensing  or  runtime  fees 
E)atabase  users  are  saving  time 
and  money  with  Clipper  at  3M  and 
louche  Ross,  Exxon  and  TRW  and 
tens  of  thousands  of  businesses 
around  the  worid. 

lb  find  out  more,  contact: 
Nantucket  Corp,  12555  W  Jefferson 
Blvd,  Los  Angeles,  CA  90066. 
Or  call  (213)  390-7923  today 
Clipper  can  put  you  on  the 
fast-track  today 


O  Nantucket  CtirpKHJtKin  I*M7 1  lippi-r  ts  a  iruJcnurkot  Nantuckci  ( i>rp«'ration.  JBASI:  isn't     In  l;un»pt'  Nantucket  Clofp^iration  'Huit^pc'  2  Blucciuts  A\cnuc.  HorcSircci.  licrtlord.  Hens  St;  14  innclc|iht»ncOW2  S5462I. 
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Overachiever  Plus 

Computer  Peripherals  Inc. 
2635  livery  Cl.,  #5 
Ncwbur>  Park,  CA  91320 
(S()5)4'W-57.'5I 

List  Price:  No  niciwiry ,  S495;  with  5 1 2K 
RAM,  S.W:  with  I  Mbyte,  $795;  with  1 .5 
Mbytes  $895;  expansion  board  for  1 .5- 
Mbyte  Overachiever  Plus:  $  1 75  w  ith  no 
memory,  $495  with  I  Mbyte,  $645  with  1 .5 
Mbytes. 

Requires:  PC  or  XT  8-bit  slot,  or  PC-XT 
Mixlel  286  or  AT  16-bit  slot. 
In  Short:  A  sure  bet  lor  those  with  mixed 
PC/XT/ A  T  installation  requirements.  EMS 
memory  allows  for  lar  niorc  than  just  RAM- 
disk  emulation. 

CIRCLE  682 ON  RtADER  SERVICE  CARD 


The  first  512K  bytes  of  memory  fit  in 
standard  16-pin  DIP  socicets  on  the  main 
board.  The  next  1  megabyte  of  memory  is 
added  by  means  of  single  inline  memory 
modules  (SIMMs,  small  Vz-  by  4-inch 
boards  of  surface-mounted  device  RAM 
chips)  inserted  into  slots  at  one  end  of  the 
board.  An  additional  1.5  megabytes  of 
conventional  DIP  memory  can  be  added 
by  way  of  a  piggyback  daughterboard.  But 
be  careful  if  using  the  daughterboard,  be- 
cause it's  only  attached  at  one  end  and 
could  easily  break  if  handled  improperly. 

The  clock  (used  only  on  PC  and  XT 
systems)  is  powered  by  a  3.6-volt  nickel 
cadmium  battery  that  is  recharged  when- 
ever the  computer  is  turned  on. 

The  software  for  the  Overachiever  Plus 
is  the  Achilles'  heel  of  this  otherwise  do- 
everything  product.  It  attempts  to  perform 
an  ambitious  number  of  tasks,  but  some  of 
the  implementations  are  less  friendly  than 
those  of  the  competition. 

The  utility  disk  contains  a  number  of 
programs  that  will  appeal  to  both  PC  and 
AT  owners.  Those  that  set  and  read  the 
board's  real-time  clock  will  be  of  use  only 
on  PC  and  XT  systems,  while  the  EMS 
driver,  printer  spooler,  and  RAMdisk  em- 
ulator can  be  used  on  any  system.  The  disk 
cache  memory  option  is  somewhat  more 
perplexing.  It  can  only  be  used  with  drive 
A:  and  not  with  a  hard  disk  drive.  It  speeds 
up  disk  drive  random-read  access  by  about 
40  percent,  but  virtually  all  AT  owners 


will  wish  this  feature  had  been  added  to  the 
hard  disk  drive  instead. 

Also  included  with  the  package  is  the 
company's  own  Flip-Up  Professional 
Deskset  program  set.  It  attempts  to  do 
many  things  (and  in  many  ways  parrots  the 
functions  of  Borland's  SideKick),  but  it 
still  needs  a  bit  of  polishing. 

Flip-Up  windows  can  be  invoked  for  an 
alarm  clock,  calendar,  notepad,  clipboard, 
and  two  calculators  (one  scientific  and  the 
other  financial).  The  feature  of  greatest  in- 
terest, however,  is  Flip-Up  Anything,  a 
program  that  allows  many  other  MS-DOS 
applications  to  run  as  RAM-resident  utili- 
ties. Unfortunately,  only  five  pages  of  the 
manual  are  devoted  to  this  ambitious  task. 
Unlike  other  software  that  accomplishes 
much  the  same  job,  you  must  specify  how 
much  memory  is  allocated  to  each  task. 
This  is  indeed  a  useful  utility,  but  it's  not  in 
the  same  league  as  AST's  DESQview. 


IDE  ASSOCIATES  INC. 

IDEASupermax/EMS 

IDEAssociates  has  been  in  the  quality  PC- 
enhancement  product  business  since  1982, 
supplying  everything  from  add-in  boards 
to  disk  drives  and  modems.  The  IDEASu- 
permax/EMS AT  multifunction  board  will 
boost  your  AT's  memory  to  gargantuan 


proportions,  with  serial  and  parallel  ports 
handling  the  inevitable  I/O  needs.  It  lists 
for  $575  with  512K  of  memory.  With 
daughterboard  and  $2,145,  it  can  be  ex- 
panded to  4  megabytes. 

Visually,  the  IDEASupermax/EMS 
board  conveys  the  sense  that  the  designers 
really  had  their  heads  screwed  on  straight 
when  they  laid  this  one  out.  It's  about  as 
clean  as  you  can  get,  with  none  of  the  all- 
too-common  wire  jumpers  or  cut  traces. 
Assembly  quality  is  strictly  top-notch,  but 
the  IDEASupermax/EMS  utilizes  the  en- 
tire height  of  the  AT  chassis  and  won't  fit 
into  IBM's  PC-XT  Model  286. 

Three  banks  of  DIP  switches  tailor  the 
board  for  each  particular  installation.  One 
set  of  six  near  the  top-rear  edge  of  the 
board  is  used  to  set  the  appropriate  starting 
address  for  the  board's  memory.  Another 
cluster  of  four  configures  the  parallel  port 
to  jmswer  to  either  the  LPTl  or  LPT2  logi- 
cal name.  The  last  set  of  eight  establishes 
the  logical  names  of  the  serial  ports;  the 
first  (on-board)  port  can  be  set  up  as 
COMl  or  COM2,  while  the  optional  sec- 
ond port  is  addressed  as  either  COM2  or 
COM3. 

The  serial  ports  are  controlled  by  a  pair 
of  16450  UART  chips.  These  should  en- 
sure compatibility  with  the  newest  breed  of 
12-MHz  AT-clones. 

Sockets  are  provided  on  the  main  board 
for  the  first  1 .5  megabytes  of  memory.  A 
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IDEAssociates'  IDEASupermaxJEMS  AT  multifunction  board  can  expand  RAM  to  4  megabytes 
and  comes  with  serial  and  parallel  ports. 
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Switch  on  a  serious 
surge  suppressor. 


MASTER 


Meets  IEEE  587- 1 980  Category  A 

/ 

Meets  IEEE  587- 1 980  Category  B 

/ 

UL  Listed 

/ 

With  test  after  test  proving  that  70-9096  of  all  PC  malfunctions 
can  be  traced  to  power  problems,  a  surge  suppressor  is  the  first 
accessory  you  should  buy  for  your  PC.  But  don't  put  your  trust  in  just 
any  surge  suppressor.  Get  one  that  gives  your  whole  system 
superior  protection.  One 
that's  engineered  to  the 
highest  specifications. 

Get  a  Kensington  Master 
Piece*  or  Master  Piece  Plus. 

They're  the  most  popular  rherlghtsurgesuppnssorp<BsesaIia>elests. 

PC  surge  suppressors.  And  the  most  serious.  Because  at  Kensington, 
we're  dedicated  to  giving  your  PC  the  best  possible  protection. 

That's  why  Master  Piece  and  Master  Piece  Plus  are  equipped 
with  our  unique  two-stage  surge  suppression  circuit,  containing  a 
high-speed  silicon  semiconductor  for  the  quick  reaction  necessary 
and  heavy-duh^  metal  oxide  varistors  for  the  brute  force  required  to 
keep  even  the  largest  surges  from  penetrating  into  your  system. 

That's  why  the  plus  in  Master  Piece  Plus  is  additional  modem 
surge  suppression  circuitry  to  protect  your  modem  from  surges, 
spikes  and  noise  on  the  telephone  line. 

And  that's  why  the  circuitry  in  both  models  can  handle  anything 
an  electrical  storm  or  your  local  power  company  can  offer— up  to 
6,000  volts  with  a  3,000  amp  follow-on  current.  (That's  the  kind  of 
superior  performance  that  passes  not  only  UL*  testing,  but  Cate- 
gories A  and  B  of  the  strict  lEEE^  specification  587-1980  as  well.) 

Now,  this  may  look  to  you  like  we're  taking  more  than  the 
necessary  precautions.  And  actually,  we  are.  But  after  all,  isn't  that 
what  you  expect  from  a  serious  surge  suppressor? 

Master  Piece  ($149.95) 
and  Master  Piece  Plus 
($159.95).  For  more  info, 
oradealernearyou, 
call  (800)  535-4242. 
In  NY  (212)  475-5200. 
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CONSULTATION! 


Accelerator  Boards 

Maynard  Surprise!  119 

Surprise  286  399 

Megahertz  TurboSwilch  . .  1 25 

MicroWay  ALL 

Orchid  CALL 

Memory 

AMI  ELEPHANT  10  &  12  MHz!! 

BOCARAM  NEW 

Non  Volatile  EMS   359 

Tall  Tree  LOWEST! 

Maynard  ON-Board  495 

EGA  Cards 

ATI  EGA  Wonder  299 

Paradise  Autoswitch  480  . 399 

Orchid  ALL 

VEGA  Video?  349 

Software 

Above  Disc   89 

DOS  200LS  89 

STSC  APL  395 

Statistics 

Slatgraphics  595 

Execustat  369 

Desktop  Publishing 

Dr  Halo  DPE  175 

Fancy  Font  1 65 

JLaser+  STOCK 

Laser  GL  75 

LePrint  Extended  249 

Page  Builder  350 

PCB  Layout 

Onnation  Schema  399 

P  Spice  CALL 

Wintek  smARTWORK ...  849 

MiSC 

No  slot  clock  39 

Maynard  Maynstream  —  695 

Maynard  Mouse  1 49 

Number  Nine  Graphics  .  CALL 

Call  for  many  products  not  listed. 


91 1  Electric  Avenue 
Seal  Beach,  OA  90740 

(213)  493-1405 


Shipping  from  East  &  West  coast 
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daughtercard  can  be  piggybacked  to  it, 
providing  an  additional  2.5  megabytes  of 
memory.  Our  review  sample  was  populat- 
ed with  1 20-nanosecond  256K-bit  chips, 
which  should  work  in  most  systems. 

With  90  parity-checked  RAM  chips  on 
board,  it's  not  surprising  that  the  daughter- 
card  is  nearly  as  large  as  its  parent.  To  keep 
things  securely  glued  together,  IDEAsso- 
ciates  attaches  the  smaller  board  by  means 
of  a  44-pin  DIP  header  and  three  stand-off 
fasteners.  Because  of  its  size,  the  daught- 
ercard covers  the  DIP  switch  bank  used  for 
configuring  the  serial  ports.  You'll  have  to 
remove  it  to  make  any  changes. 

The  first  serial  port  is  a  conventional 
AT-style  DB-9  male  connector  located  on 
the  mounting  strap.  The  optional  second 
port  uses  a  PC-style  DB-25  connector 
mounted  on  a  separate  mounting  strap  and 
attached  by  means  of  a  1 2-inch  cable  to  a 
DIP  header  on  the  board.  Also  included  is 
an  adapter  to  allow  conventional  PC  cables 
to  be  used  with  the  DB-9  connector. 

Two  floppy  disks  are  supplied  with  the 
IDEASupermax/EMS  board.  One  con- 
tains software  that  allows  the  board  to  em- 
ulate EMS.  This  is  an  important  point.  The 
IDEASupermax/EMS  implements  EMS 
in  its  software.  The  PC  Labs  benchmark 
tests  used  in  this  article  were  written  for 
hardware  implementations  of  EMS,  so  we 
were  unable  to  test  expanded  memory  on 
this  board.  (For  more  information  on  EMS 
emulation,  see  "Emulating  Expanded 
Memory:  Five  Software  Alternatives," 
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IDEASupermax/EMS 

IDEAs-sociates  Inc. 
29  Ounham  Rd. 
Billcrica,  MA  01821 
(617)663-6878 

List  Price:  With  no  mcnxxy,  $475;  with 
512K  RAM,  $575;  with  1 .5  Mbytes,  $975; ' 
2.5-Mbyte  daughterboard  sold  with  1 .5- 
Mbyte  board,  $2,145. 
Requires:  AT-si/e  16-bit  slot. 
In  Short:  A  very  well-made  multifunction 
board  ofTering  EMS  memocy  and  a  decent 
complement  of  software  to  support  it.  Rather 
mediocre  documentation  is  the  only  fly  in  the 
ointment. 
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PC  Magazine,  Volume  6  Number  6. )  This 
emulation  allows  a  portion  of  expanded 
memory  to  function  as  a  RAMdisk.  A 
command  file  can  be  called  from  your  AU- 
TOEXEC.BAT file  to  use  a  portion  of  the 


■  The  IDEASupermax/ 
EMS  implements  EMS 
in  its  software.  A  com- 
mand file  can  be  called 
from  your  AUTOEXEC 
file  to  use  the  expanded 
RAM  as  a  print  spooler. 


expanded  RAM  as  a  print  spooler.  The  in- 
stallation program  is  relatively  straight- 
forward, which  is  a  good  thing,  since  there 
is  no  description  of  it  in  tfie  manual. 

The  other  disk.  IDEAmenu,  contains 
an  assortment  of  utilities  for  using  the 
board  in  extended-memory  mode.  Stepped 
through  by  way  of  too  many  menus  (hence 
the  name),  the  configuration  program  al- 
lows the  creation  of  a  RAMdisk  (only  one, 
and  it's  limited  to  640K  bytes)  and  a  print 
.spooler  and  setting  the  clock. 

The  utilities  menus  (two  of  them)  have 
access  programs  that  perform  functions 
such  as  program  liming,  file  concatena- 
tion, word  count,  changing  file  attributes, 
copying  hidden  files,  and  an  excruciating- 
ly difficult  reverse  Polish  notation  (RPN) 
calculator.  The  diagnostics  menu  calls  up 
programs  to  test  the  board's  memory  and 
the  serial  and  parallel  ports. 

The  documentation  supplied  with  the 
IDEASupermax/EMS,  while  well  orga- 
nized and  attractively  printed,  doesn't  real- 
ly tell  you  much  about  the  information  on 
the  disks.  The  bulk  of  it  is  primarily  print- 
ed screen  images.  Such  a  well-made  board 
deserves  better. 

The  IDEASupermax/EMS  board  is  a 
fine  product  despite  the  inadequate  man- 
ual. Not  many  of  us  refer  to  the  manual 
once  a  board  like  this  is  installed  in  our  sys- 
tem anyway. 
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Benchmark  Tests: 
AT  Multifunction  Boards 


The  test  results  for  all  multifunction 
boards  were  very  close 
for  readir)g  from  and  writing  to  con- 
ventional and  exterxled  memory. 
However,  sound  hardware  design 
and  efficient  EMS  device  driver  soft- 
ware made  Tall  Tree  Systems'  JRAM 
AT-3  approximately  20  percent  faster 
than  its  nearest  competitor  in  reading 
from  and  writing  to  Lotus/lntel/Micro- 
soft  exparxted  memory  specification 
(EMS)  implementations.  lOEAsso- 
ciates  IDEASupermax/EMS  imple- 
ments EMS  in  software  rather  than 
hardware.  PC  Labs  test  results  are 
shown  only  for  hardware  implemen- 
tations. American  Micronics'  Smart- 
pack  II.  Pure  Data's  NetRAM.  and 
STB  Systems'  Grande  Byte  Plus  did 
not  include  EMS  drivers. 


Rslativ*  Timas 

(Ratio:  Alxivetxiard 
PS/286  -  1001 


Pvriormanc*  Times 

(Times  given  in  seconds) 


Conventional  Memory 


Eipanded  Memory 


ExtendedMemory 


Ecccll 

1.3 

4.1 

15.8 

Advantag*  Premium 

1.3 

4.0 

15.2 

RAMpagaZSS 

1.3 

4.0 

15.2 

Overachiever  Plus 

13 

3  3 

15  2 

Above  Board  PS/2S6 

13 

3  1 

15  2 

Bite  16 

1.3 

3  1 

15.2 

JRAMAT-3 

1.3 

2.5 

15.2 

Smartpack  II 

1.4 

N/A* 

15.1 

NetRAM 

1.3 

N/A* 

15.1 

Grande  Byte  Ptua 

1.3 

N/A' 

15.1 

;,>|DEASup«fmax/EMS 

U 

N/At 

15.2 

The  Conventional  Memory  t>enchmaft(  test  aHocates           The  Expanded  Memory  benchmarV  lesi  allocates  2S6K 
256K  bytes  o(  conventKjnal  memory  and  treats  it  as  a            bytes  ol  expanded  memory  and  treats  it  as  a  senes  ol  64- 
series  of  64-byte  records  TTien.  16.384  random  records         Ijyte  records  Then.  16.364  random  records  are  read  into 
are  read  into  and  written  from  this  memory.  The  result            and  wntten  from  this  memory  The  result  sTiown  is  the 
shown  Is  the  average  of  the  read  and  wnte  times.                average  of  ttie  read  and  write  times. 

N/A* — Not  appticable:  does  riot  include  EMS  dnver . 

N/At — Not  applicable:  EMS  imptemenled  only  in  software:  benctimaik  tests  were  run  only  on  ttardwara. 

The  Extended  IMemory  benchmark  test  allocates  256K 
bytes  of  extended  memory  and  treats  il  as  a  series  of  64- 
byte  records  Then.  1 6.384  random  records  are  read  into 
and  written  from  this  memory  The  result  shown  is  the 
average  of  tfie  read  and  write  limes. 
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Vintage  values,  vo 


□  denotes  3V2"  format  available  from  us. 

Specify  when  ordering. 
&i  denotes  package  includes  both  SV*"  and 

3V2"  disks. 
E  denotes  3V2"  format  available  from 

manufacturer  by  request.  Call  us  for 

details. 

CP— copy-pfotected;  NCP— not  copy-protected. 

SOFTWARE 

We  only  carry  the  latest  versions  of  products. 
Version  numt)ers  in  our  ads  are  current  at  press 
time. 

Alpha  Software  ...  NCP 

□Keyworksa.O^macTOs;  $59. 

□Alpha/three  1 .0  (083  file  compatible).  .  ,  .  223. 

American  Small  Business  Computers 
□ProDesign  11  2.5  (NCP.  low  price  CAD)  .  .  .  169. 

Ansa  ...  NCP 
EParadox  2.0  ("easy-to-use  database)  299 

Application  Techniques  ...  NCP 

Pizazz  2  .0  (see  what  your  printer  is  missing)  45. 

Ashton-Tate  ...  NCP 

EdBase  III  Plus  1 . 1  (the  standard)  call 

EFramework  I1 1.1  (integrated  excellence) . .  call 

EChan-Master  6.21    229. 

BRapid  File  1 .0    269. 

BMultiMate  Advantage  II  (new  version)  call 

Bible  Research  ...  NCP 

THE  WORD  3. 1  (KJV.  Bible  on  Disk)   159. 

THE  WORD  3. 1  (NIV,  Bible  on  Disk)   159. 

Borland  International  ...  NCP 

DNumerical  Methods  Toolbox  1.0  59. 

DTurbo  Lightning  1 .0  (speller,  thesaurus) ...  59. 

□Eureka  1.0  59. 

DTurbo  CIO  59. 

Turbo  BASIC  1 .0  59. 

□Turbo  Pascal  3.0  w/BCD  &  8087  support .  .  59. 

□Turbo  Pascal  w/Turbo  Tutor  75. 

□Turbo  Prolog  1.1  59. 

□Turbo  Prolog  Toolbox  1.0  59. 

□Turbo  Jumbo  Pack   169. 

□Sidekick  1.5  51. 

DRellexl.l  87. 

DSuperkey  1.1  59. 

Breakthrough  ...  NCP 

Timeline  2.0  (pra/ecf  management)   259. 

Broderbund  ...  CP 

Print  Shop  (banners,  signs,  etc.)  35. 

Print  Shop  Companion  Ctoo/s  for  PS>  33. 

Graphics  Library  1  or  2  22. 

Computer  Associates  ...  NCP 
□Spreadsheet  Auditor  3.0  (check  your  work)  89. 
□SuperCalc  4  1.1  (includes  Sideways) ....  299. 

Core  International  ...  NCP 
CCorefast  1.3  89. 

Crosstalk  Communications  ...  NCP 

CCrosstalk  XVI  3.61  95. 

ECrosstalk  MK.4  1.0   129. 

Dac  Software  ...  NCP 
GDac  Easy  Base  32. 


PC  Connection 
Software  Special 

through  August  31 ,  1987 

MICROPRO 

Easy  Extra  ^^lue  Pak 

Big  integrated  software  packages  are  good, 
but  they're  sometimes  hard  to  learn,  hard  to 
control,  and  impossible  to  throw  away  if  you 
don't  like  some  small  part.  So  [MicroPro  put 
together  a  bundle  of  popular,  inexpensive 
programs  that  are  highly  complementary. 
Package  includes: 

l^icroPro  Easy  Extra  (version  1 .5)— 

•  Built-in  87,000  word  spelling  checker 

•  Pop-up  menus  for  ease  of  use 

•  On-screen  help  available  at  a  keystroke 

•  "Undo"  command 

•  Supports  over  200  pnnters 

Paperback  Software  VP-Planner  (ver  1 .3)— 

•  Compatible  with  Lotus  1  -2-3  (rel.  1  A) 

•  Includes  macros,  data  manager  &  graphs 

Borland  International  Sidekick  (ver  1 .5)— 

•  Needs  no  introduction 

ForthelBlVlPC,  XTXT286&AT  $99. 


□Dac  Easy  Payroll  2.0  32. 

□Dac  Easy  Accounting  2.0  45. 

Daybreak  Technologies  ...  NCP 

Silk  1 .0  (advanced  features)   159. 

Digital  Research  ...  NCP 

□Gem  Draw  Plus  2.0   189. 

□Gem  Desktop  Publisher  1 .0   259. 

Executive  Systems  ...  NCP 
□XTREE  2.0  fDOSs/?e//)  31, 

Sth  Generation  ...  NCP 
□Fastback  5  14  (quick,  reliable)  89. 

Generic  Software  ...  NCP 

□Generic  CADD  3.0  (full-featured)  69. 

□Auto  Dimensioning  3.0  35. 

□Dot  Plot  3.0  35. 

Hilgraeve  Software  ...  NCP 
□HyperAccess3.2  89. 

Harvard  Associates  ...  NCP 

PC  LOGO  2.0  89. 

Hayes  ...  NCP 
□Smartcom  II  89. 

Headlands  Communications  ...  NCP 
□PC  TALK4  13  55. 

Infocom  ...  NCP 

Cornerstone  5.2  (powerful  database)  59 

Intersecting  Concepts  ...  NCP 

□Backup  Master  2.1   59. 

Javelin  Software  ...  NCP 

□Javelin  1 . 1  (more  than  a  spreadsheet) .  .  69 


Lifetree  ...  NCP 

nVdkswriter  Deluxe  Plus  1 .0  fan  old  favorite)  $69. 

nVolkswriter  3  1 .0   147, 

Micro  Education  (MECA)  ...  CP 

□  Managing  Your  Money  3.0  115. 

Micropro  ...  NCP 

□WordStar  Professional  Release  4.0    259. 

□WordStar  2000  Plus  Release  2   229. 

Easy  Extra  Value  Pack  (Easy  Extra,  Sidekick, 

VP-Planner)  sp)ecial 

Microrim  ...  NCP 

□Rbase  System  V  1 . 1  (with  Express)   429. 

□R:base  Graphics  1.0   159. 

Microsoft  ...  NCP 
□Windows  1 .04  (includes  Write  &  Draw) ....  65. 

EMultiplan  3.01    119. 

HChart2.02   189. 

SV^or<^3.^^  (graphics based)   229. 

SProject3.01   239. 

LANGUAGES 

□Quick  Basic  3.0  ('newesfvers/onj  59. 

BMacro  Assembler  4.0  97. 

HFORTRAN  Compiler  4.0    289. 

BlC  Compiler  4.0    279. 

Monogram  ...  NCP 

□  Dollars  &  Sense  3.0   105. 

Nantucket  Software  ...  NCP 

Clipper  (Autumn  '86,  dB3  Plus  compiler)  .  399, 

Nolo  Press  ...  NCP 
BWillWriter  1.0  35. 

Paul  Mace  ...  NCP 

□H/Test-H/Format  1 .0  (hard-disk  tools)  49. 

□Mace  Utilities  4.0  ^DOSuW/fes;  59. 

Paperback  Software  ...  CP 

□VP-Planner  1 .3  (1-2-3  compatible)  57. 

□VP-Info  1.0  57. 

□VP-Expert  1.0  fexperfsysfem;  57. 

□VP-Graphics  1.0  57. 

Personics  ...  NCP 

HSmanNotes2.0CPosf-/f-/(Aenofes;  49. 

ESeeMOREI.O  49. 

Quarterdeck  ...  NCP 
□DESQView2.0foperaf/nger7wror7meny. . .  79, 
□Expanded  Memory  Manager  1.0  39. 

Simon  &  Schuster  ...  NCP 

Webster's  New  World  Writer  1 .04    59. 

Softlogic  Solutions  ...  NCP 

Double  DOS  4  0    35. 

Software  Carousel  2.0  (everything  resident)  35. 

Disk  Optimizer  2.01  (speeds  up  HD)  35. 

Software  Publishing  ...  NCP 

@PFS:First  Choice  1 .0  (integrated)   109. 

EPFS:Professional  Write  10   119, 

EPFS:  Professional  File  10   149, 

EPFSProfessional  Plan  1.0   149. 

BHarvard  Total  Project  Manager  2.0   349. 

BHarvard  Professional  Publisher  1.0    409. 

Springboard  ...  CP 

Newsroom  (make  your  own  newspaper)  . .  35. 

Certificate  Maker  (NCP)  34. 

Newsroom'Pro  CWCP)  79. 

Symantec  ...  NCP 
;::Q  &  A  2.0  (database,  word  processor) . . .  209. 


For  the  IBM-PC  (XT  &  AT)  Exclusively. 


hune  and  varidy 


Itavellng  Software 

HLAP-LINK  1.31   $79. 

Ihje  BASIC,  Inc.  ...  NCP 

□True  BASIC  2.0  59. 

HTrue  BASIC  Libraries  each  32. 

lUmerHall  ...  NCP 

bSQZ!  1.5  (mate  1-2-3  sheets  smaller)  49. 

BlNote-lt  Plus  fr?otes  on  1-2-3  sheets)  49. 

lHl4Word  1 .0  (add  aWPtol  -2-3)  59. 

iHCambridge  Spreadsheet  Analyst  2.02 ....  59. 

UnlsoitWortd 

Newsmaster  1.0  (■/VCP;  57 

WordPerfect  Corp.  ...  NCP 

□WordPerlect  Library  1.1  59 

BWordPerfect  Executive  1 .0   119, 

□WordPerlect  4.2  (one  of  the  best)   199 

Xerox 

Ventura  Publisher  1.1   549 

TRAINING 

ATI  ...  CP 

DSKILL  BUILDER  PROGRAMS 

IBM-PC  BASIC  each  33 

n  TRAINING  POWER  PROGRAMS 

Lotus  1-2-3      WordPerfect    dBase  III  Plus 

  each  43. 

Individual  Software  ...  NCP 

□The  Instructor  II  (intra  to  the  PC)  26. 

□Professor  DOS  33. 

□Tutorial  Set  (both  items  above)  49. 

□Typing  Instructor  II  26. 

□Training  for  Lotus  1-2-3  (for  i«rs.  1A&2).  .  .  37. 

Microsoft  ...  NCP 
□Learning  DOS  Cfor  any  vers/dn>  33. 

Simon  &  Schuster  ...  NCP 

Typing  Tutor  IV  33. 

EDUCATIONAL 

Barron's  ...  CP 

Computer  SAT  35. 

Designware  ...  CP 

Spellicopter  (ages  6  to  10,  reqs.  CGA)  ...  22. 

Stone  &  Associates  ...  CP  (reqs.  CGA) 
BiMy  Letters.Numbers, Words  fages  2  to  6j. .  27. 
HKidsStuffCages2to6;  27. 

Ihie  BASIC,  Inc.  ...  NCP 

HCalculus  32. 

HTrigonometry  32. 

BAlgebra  32. 

RECREATIONAL 

Accolade  ...  CP 

Mean  ^8  (great  golf  game,  reqs.  CGA). ...  29. 
Blue  Chip  ...  CP 

Millionaire  II  36. 

Electronic  Arts  ...  NCP 

Starfllght  fregs.  CGA)  32. 

Chessmaster  2000  rC/?  reps.  CG/4;  32. 

Hayden  Software  ...  CP 
SargonlllfCAiessprogramj  32. 


PC  Connection 
Hardware  Special 

through  August  31 ,  1987 

MOUNTAIN  COMPUTER 

Mountain  TD4440  Tape  Backup  System 

"BACK  UP!  BACK  UP!"  goes  the  battle  cry. 
But  if  you  have  30  or  40  megabytes  of  data 
out  there,  backing  up  to  a  floppy  can  be 
painfully  slow.  The  new  Mountain  Tape  sys- 
tems can  make  that  operation  almost  a  joy 

•  DC2000  cartridge  system  operates 
through  the  existing  AT/XT286  drive 
controller  under  QIC-40  standard.  Unit 
mounts  internally  for  optimal  space 
efficiency 

•  Includes  all  software,  with  file-by-file  and 
full  disk  or  partition  image  backup.  Will 
also  perform  in  unattended  mode,  and 
has  a  completely  automatic  installation 
procedure 

•  Chosen  as  Editor's  Choice  in  the  PC 
Magazine  June  23, 1987  roundup  of 
Tape  Backup  Devices 

ForthelBMAT&XT286  $379. 

Internal  version  also  available  for  IBM  PC  & 
XT,  and  external  versions  available  for  IBM 
PC.  XTAT&XT286 


Infbcom  ...  NCP 

Bureaucracy  Hollywood  Hijinx 

Enchanter  Hitchhiker's  Guide 

Leather  Goddesses  of  Phobos ...  .  each  25. 

Zork  Trilogy  49. 

Microleague  Sports  ...  CP 

Microleague  Baseball  Cregs.  CGA;  25. 

Microprose  ...  CP 

F-15  Srike  Eagle  (reqs.  CGA)  22. 

Silent  Service  (reqs.  CGA)  22. 

Microsoft  ...  CP 
□Flight  Simulator  2.13  (reqs.  graphics  brd.)  32. 
Mindscape  ...  CP 

Balance  of  Power  (reqs.  graphics  brd.)  ...  30. 

1  Step  Software  ...  CP  ^regs.  CGA; 

Golf  's  Best  (Pinehurst  or  St.  Andrew's) ....  19. 

Parlor  Software  ...  CP 

Bridge  Parlor  (best  Bridge  simulation)  ...  49. 

Sierra  On-Llne  ...  CP 

King's  Quest  III  (reqs.  CGA)  33. 

Simon  &  Schuster  ...  CP 

Star  Trek/Promethean  Prophecy  27, 

1-800/243-8088 


PC  Connection 

6  Mill  Street 
Marlow,  NH  03456 
603/446-3383 


390M 


For  the  IBM-PC  (XT  &  AT)  Exclusively. 


Spectrum  Holobyte  ...  NCP 

Ortiier  (Shuttle  simulation,  reqs.  CGA)  ....  $27. 
Sublogic  ...  CP 

Jet  (reqs.  graphics  brd.)  33. 

XOR  ...  NCP 

NFL  Challenge  79. 


HARDWARE 

Manufacturer's  standard  limited  warranty  period 
is  listed  after  each  company  name.  Some 
products  in  their  line  may  have  different  warranty 
periods. 

AST  Research  ...  2yeara 

All  tioards  listed  (except  Piggyt)ack.  I/O  Mini  2  & 
Hot  Shot)  include  a  FREE  copy  of  DESQView. 

I/O  Mini  2  C/S/P   129. 

SixPakPlus384kC/S/PC/u//ypopu/afea';.  .  .  209. 

SixPakPremlum  256k  C/S/P 

(upgrades  to  1  Mb  or  2  Mb  w/Piggyt)ack) ...  call 

/Advantage  Premium  512k  S/P 

(upgrades  to  1  Mb  or  2  Mb  w/Piggyt)ack) .  .  .  can 

BAMpage\256\(.  (upgrades  to  2Mb)  call 

RAMpagel  286  512k  (upgrades  to  2Mb)  ...  call 

Hot  Shot  286  call 

AST"  Premium  series  boards  and  iy\Mpage! 
boards  support  EMS  and  fully  support  EEI^S. 
Antdek  ...  2y«ara 

Video  310A  Amber  monochrome  monitor  139. 
Video  410A  Amber  monochrome  monitor  169. 

Color  722  CEGA  compatotej   499. 

Compucable  ...  iifetinte 

Smartmodem-to-AT  cable  (9  feet)   19. 

15-foot  Parallel  Printer  cable  27. 

2-  Position  CAS  sw/Jc/)  box,  2yr  warranty).  ...  39. 

3-  PosiMon  (ABC  switch  tx)x,  2  yr.  warranty)  .  .  65. 
Cuesta  ...  1  year 

Datasaver  400  Watt  fbac/cup  power  L/n/y. . .  499. 
Curtis  ...  lifetime 

ACCESSORIES 

Printer  Stand   18. 

Universal  System  Stand  25. 

CABLES 

Smartmodem-to-PC  Cable  fSfeef;   17. 

Printer-to-IBMcable(9feer;   17. 

SURGE  SUPPRESSORS 

SaSestr\p  (6  outlets)  21. 

Diamond  (6  outlets)  29. 

Ruby  (6  outlets:  EMI/RFI  filtered:  6  ft  cord) ...  55. 
Ruby-Plus  (w/FAX  &  modem  protection) ....  65. 
DCA  ...  1  year 

Irma  2  (3270  emu/afton  board;   729. 

Epson  ...  1  year 

EX-800  printer  (80 CO/.,  300  cps;   409. 

EX-1000  printer  (136col..  300cps)   539. 

FX-86e  printer  (80  col.,  200  cps)   349. 

FX-286e  (736  co/..  200  cpsj   479. 

LQ-800  printer  (80 CO/.,  780 cps;   479. 

LQ-1000  printer  (136  col.,  180  cps)   669. 

LQ-2500  printer('736  col. ,  324  cps)   939. 

LX-800  printer  (80  col,  180  cps)   189. 

Prhter-to-IBM  cable  (6  feet)   15. 
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800/243-8088. 


EvBiex  ...  lyear 

Evercom  I1 1200  Internal  Modem  $119. 

Evercom  II 2400  Internal  Modem   199. 

5th  Generation  ...  6  months 

Logical  Connection  256k  319. 

Hayes  ...  2  years 

Smartmodem  1200    299. 

Smartmodem  1200B  (w/Smartcom  II)  ... .  299. 

Smartmodem  1200B  fno  software;   265. 

Smartmodem  2400    449. 

Smartmodem  2400B  (w/Smartcom  II)  ...  .  449. 
Hercules  ...  2  years 

Hercules  Color  Card  ('CG/^;   159. 

Hercules  Graphics  Card  Plus   189. 

Hercules  I  ncdor  Card  (inc/uctes  fl^^Wbny  .  .  call 
Intel  ...  5  years 

Above  Board  PC  64k  (upgrades  to  2  Meg)  239. 

Atxjve  Board  PS-PC  64k  C/S/P   259. 

Inboard  386/AT  (rep,  cable)  call 

Aboveboard  286  512k 

(for  PC,  XT.  AT.  XT286)   349. 

Aboveboard  PS/286  512k  S/P 

(torPC,XTAr,XT286)   379. 

B087  (tor  IBM-PC  &  XT)   114. 

80287  (for /8M-PC/\r& XT 286)   195. 

80267-8  (tor  8  MHz  AT  compattoles)   249. 

80387   call 

Kensington  MIcnNrarB  ...  1  year 

Masterpiece  94. 

Masterpiece  Remote   119. 

Masterpiece  Rus   129. 

Printer  stand   17. 

keytiDnic  ...  90  days 

101  Ke^txiard  (enhanced  layouO   119. 

5151  keyboard  (deluxe)   169. 

Kraft  ...  1  year 

3  Button  Joystick  33. 

Mictosoft  ...  1  year 

Bus  Mouse  6.1  (w/Show  Partner)   119. 

Serial  Mouse  6. 1  fw/SA)owf&rtnef)   129. 

Mach  lOfincAxfes  Windcws  and  mouse) .  .  .  369. 
MIgent  ...  1  year 

Poctet  Modem  (ext.  1200  baud,  w/software)  169. 
Mouse  Systems  ...  lifetime 

PC  Mouse  (with  Pop-up  Menu  software)  ...  99. 
Bus  Mouse  (with  Pop-up  Menu  software)  .  .  109. 

PC  Paint  Plus  2.0  57. 

NEC  ...  2  years 

Multisync  monitor  (EGA  oompatible)   569. 

GB-Usupports640  x  480res.j   349. 

NSI  Logic  ...  3  years 

Smart  EGA  Plus   299. 

OMdata  ...  1  year 

Laserline6   1299. 

Advarx»d  Personality  Module   159. 

Orchid  Technologies  ...  2  years 

Tiny  Turbo  286   379. 

PC  Turbo  286ew/1  Meg  fJO  MHz;  call 

Turtx)EGA  call 

J&  386  (include  cable  kit)   869. 

RAMquestfforPS/2modefe5CM502Meg;  699. 
Practical  Peripherals  ...  5  years 
Microbutfer  Mini  (parallel print  buffer  w/128k)  79. 


^^icrobuffer  Inline  Cpa^  print  buffer  w/256k)  $149. 
Princeton  Graphics  ...  1  year 

MAX-12E  Amber  monochrome  monitor.  .  .  179. 

HX-12E  f£G/^  compaftbtej   499. 

Toshiba  ...  1  year 

P321  SL  printer  (80 col.,  216 ops,  wAractor)  549. 
P351  S/P  printer  Mod  2  (136  col. .  288  cps)  939. 

Toshiba  T1100  PLUS  Laptop  Computer  call 

Toshiba  T3100  Laptop  Computer  call 

Tseng  Lalw  ...  1  year 
EVA  480  (supports  640x480  res .  includes  Dr. 
Hato  II  &  drivers  for  AutoCad  &  Lcrfis  7-2-3;  349. 
Video?  ...  2 years 

VEGA  Deluxe  (supports  640x480)   349. 

DRIVES 

Control  Data  Corp.  ...  lyear 

70  Meg  (formatted  capacitv)  Int.  Hard  Drive  for 
IBM  AT  fw/Wen  Manager II software,  28ms).  997. 
IOMEGA  ...  lyear 

Bernoulli  Box  20  Meg  W/PC2  card   1549. 

10  Meg  cartridge   57. 

Bernoulli  Box  40  Meg  w;/PC2  card   1949. 

20  Meg  cartridge   79. 

PC2B  (Bootable)  Card   229. 

Bernoulli  Box  Care  Kit  79. 

Mountain  Computer  ...  1  year 

Drive  Card  20  Meg  (80  ms;   479. 

Drive  Card  30  Meg  (78  ms;   569. 

Dual  20  Meg  Internal  Bernoulli  (includes 

PC2card)   1949. 

5 V4"  Cartridge   75. 

40  Meg  Internal  Tape  Backup  special 

Seagate  ...  1  year 

FREE  PCTV*  Hard  Drive  Installation  Tape  with  the 
purchase  of  eittier  of  the  following  Seagate  dnves 
for  the  IBM  PC  (not  for  AT).  Specify  Beta  or  VHS. 
20  Meg  Internal  Hard  Drive  (w/Western  Digital 

controller  and  cables,  65  ms)   329. 

30  Meg  Internal  Hard  Dnve  (w/Adaptec  RLL 

controller  and  cables,  65  ms)   399. 

AT  30  Meg  Internal  Hard  Drive  (w/cables  & 

instructions,  39  ms)   349. 

TEAC  ...  1  year 

PC.  XT  360k  Drive  (5'/4"rta/^-/)e(gW;   109. 

Toshiba  ...  1  year 

PC,  XT  360k  Drive  (5'/<"rtaff-fte^W;   109. 

AT  360k  Drive  C5V4''/7a/f-A)e^W;   117. 

3'/2"  Internal  ND-354-A  Disk  Drive  (720k)  135. 
Miniscribe  Corp.  ...  1  year 

ScribeCard20Meg(68ms;   459. 

ScribeCard  30  Meg  (68  ms)   479. 


1-800/243-8088 


PC  Connection 

6  Mill  Street 
Marlow.  NH  03456 
603/446-3383 


390M 


MEMORY 

64k  Upgrade  Set  (750  ns  set  of  9)  call 

256k  Upgrade  Set  (750  ns.  set  of  9)  call 

256k  Upgrade  Set  (720  ns,  set  of  9)  call 

DISKS 

All  disks  have  a  lifetime  warranty 
DS/DD  Dislw  for  the  PC  &  XT  (40  TPI). 

Fuji  MD2D  (70  disks  per  box)   12. 

Verbatim  Datalife  (70  dste  per  box;   15. 

Maxell  MD-2  (70  d«s/<spe/- box;   15. 

DS/High  Density  DIsits  for  the  AT  (96  TPI). 

fu\\  (10  disks  per  tx)x)   24. 

VertMtim  ( 70  disks  per  box;   27. 

Maxell  (70  ds/(s  per  box;   27. 

3V2"  Double-sided  Diskettes  (720k) 

Sorry  (10  disks  per  box)   23. 

Maxell  (70  d/sAs  per  box;   23. 

MISCELLANEOUS 

CompuServe 

CompuServe  Information  Service   24. 

Grolier's  OnLine  Encyclopedia   32. 

Dow  Jones  Membership  Kit   24. 

PC  Connection  Computer  Toolkit   22. 

OUR  POLICY 

e  We  accept  VISA  and  MASTERCARD 

e  No  surcharge  added  for  credit  card  orders 

•  Your  card  is  not  charged  until  we  ship 

•  If  we  must  ship  a  partial  order,  we  never  ctiarge  freight 
on  the  shlpment(s)  that  complete  the  order 

•  No  sales  tax 

e  All  U  S  shipments  insured:  no  addtional  charge, 
e  APO/FPO  orders  usually  shipped  1  st  Class  Mail, 
e  Alow  1  week  for  personal  and  company  checks  to  dear 

•  UPS  NexiDayAjr  available 

•  COD  max  $1000.  Cash  or  certified  check, 
e  120  day  limited  warranty  on  all  products  ' 

e  lb  order  call  us  anytime  Monday  thru  Friday  9:00  to 
9:00.  or  Saturday  9  00  to  5:30  Mxi  can  can  our  txianess 
offices  at  603/446-3383  Monday  through  Friday  9:00  to 
530 

SHIPPING 


b:  Accounts  on  net  terms  pay  actual  shipping. 
I  US: 

•  For  momtofs.  printers,  and  hard  dn\es,  add  2%  for  UPS 
ground  CeH  for  UPS  2nd-Day  &  Next  Day  Air 

•  For  computers,  pay  actual  charges  Call  for  UPS  2nd-Day 
&  Next-Day-Air 

•  For  all  oltier  Items,  add  $2  per  order  to  cover  UPS 
Shipping  For  such  items, »«  automatically  use  UPS 
2nd-Day  Air  at  no  extra  charge  if  you  are  more  tfian  2 
days  from  us  by  UPS  ground 

Hawaii: 

•  For  monitors,  printers,  and  hard  drives,  actual  UPS  Blue 
charge  will  be  added  For  all  other  items,  add  $2  per 
order 

Alaska  and  outaide  Continental  US: 

•  Call  603/446-3383  for  information 


For  the  IBM-PC  (XT  &  AT)  Exclusively. 


•  DEFECTIVE  SOFTWAHE  REPLACED  IMMEDIATELY  DEFECTIVE  HARDWAHt  REPLACED  OR  REPAIRED  AT  OUR  DISCRETION  SOME  ITEMS  HAVE  MANUFACTURERS  WARRANTIES  UP  TO  FIVE  YEARS 


PC  Pectorals. 


The  ripple  ^Cect 

In  the  heavyweight  town  of  Marlow,  NH  (pop.  547) 
we've  found  it  takes  a  big  grin,  tnie  grit,  and  the 
occasional  bulging  bicep  to  outmuscle  the  competition. 
That's  why  we  don't  try  to  load  you  down  with  products 
that  can't  carry  their  weight. 

We  know  that  using  a  PC  (XT  or  AT)  can  be  a  real 
burden  when  you  don't  have  the  right  add-ons,  software, 
or  accessories.  Fortunately,  the 
strapping  hunks  and  hunkettes  on 
our  sales  force  know  the  tricks  and 
trickettes  to  keep  the  scales  tipped  in 
your  favor. 

Pumping  ions. 

Did  you  ever  think  about  how  many 
electrons  go  scrambling  in  different 
directions  every  time  you  touch  your 
keyboard  or  mouse?  And  it  gets  even 
more  complex  when  you  start  loading 
up  your  mischievous  little  micro  with 
various  doodads  and  doohickeys. 
Don't  it? 


FoUow  the  atnils  and  narrows  in  your  very  own 
PC  Connection  inflatable  raft  Oikr  not  available 
to  net  accounts.  Limit  one  per  customer. 


VfeW,  sweat  thyself  not.  When  those  confusing 
instructions  and  error  messages  make  you  feel  like  some 
silicon  strong  man  just  kicked  sand  in  your  face,  give  our 
tech  heavies  a  call.  They  know  which  keystrokes,  cables, 
or  configuration  you  n^  to  give  the  old  heave-ho  to 
virtually  any  micro  mayhem. 

Keep  your  head  above  water! 

As  you  can  see,  our  muscular 
mascots  tend  to  show  off  a  bit  when 
they  hit  the  beach  each  summer. 
And  so  should  you!  With  the 
PC  Connection  inflatable  raft.  From 
the  company  that  always  catches 
your  drift.  It's  free  to  anyone  who 
places  an  order  of  $500  or  more 
between  now  and  September  30. 

Just  call  1-800/243-8088  or 
1-603/446-3383.  M-F  9:00  to  9:00; 
Saturday  to  5:30.  If  you're  planning 
to  visit,  call  ahead  to  make  sure  what 
you  want  is  in  stock. 


For  the  IBM-PC  p(T  &  AT)  exclusively. 
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■  AT  MULTIFUNCTION  BOARDS 


Sid  FACT  FILE 


Above  Board  PS/286 

Intel  Coq>. 

Personal  Computer  Enhancement  Operation 

5200  NE  Elam  Young  Pkwy . 
Hillsboro.  OR  97124 
(800)538-3373 

List  Price:  With  512K  RAM,  $745;  with  2 
Mbytes,  $1 , 195;  optional  serial  port,  $50; 
with  5 1 2K  piggyback  board,  $495  addition- 
al; with  2-Mbyte  piggyback  board,  $995  add- 
ditional. 

Requires:  PC  or  XT  8-bit,  or  PC-XT  Model 
286  or  AT  16-bit  slot,  or  PS/2,  Model  30. 
In  Short:  A  very  fine  expanded  memory 
board  that  will  function  in  everything  from 
garden-variety  PCs  to  high-speed  AT  compa- 
tibles. The  documentation  is  by  far  the  best  of 
the  lot.  

CIRCLE  (M  ON  READER  SERVICE  CARD 


INTEL  CORP. 

Above  Board  PS/286 

Intel  Corp.'s  Above  Board  PS/286  has  a 
heritage  that  places  it  at  the  root  of  the  PC- 
family  genealogy  tree.  After  all,  this  is  the 
company  that  designed  the  microprocessor 
in  every  MS-DOS  machine  made  today, 
whether  it's  based  on  the  8088,  8086, 
80186,  80286,  or  the  most  recent  80386 
CPU.  There's  no  reason  to  think  that  it 
wouldn't  be  compatible  with  an  80-what- 
ever-86,  should  another  one  crop  up  in  the 
future. 

If  this  weren't  enough,  Intel  was  also 
instrumental  in  establishing  the  Lotus/In- 
tel/Microsoft  EMS.  To  say  that  compati- 
bility isn't  a  consideration  here  would  be 
an  understatement  of  legendary  propor- 
tion. The  stripped-down  Above  Board  lists 
for  $745  with  5 12K  bytes  of  memory  and. 
with  piggyback  boards,  can  grow  to  4  me- 
gabytes. Not  surprisingly,  Intel  supplies  a 
list  of  software  known  to  operate  with  the 
Above  Board's  expanded  memory,  and  all 
of  the  big-name  software  publishers  are 
here— Lotus,  Borland,  Ashton-Tate,  Jave- 
lin, Microsoft,  Quarterdeck  .  .  .  you  get 
the  picture. 

The  main  circuit  board  of  the  PS/286 
has  been  thoughtfully  sized  to  fit  into  the 
standard  chassis  of  the  IBM  PC,  XT,  or 
PC-XT  Model  286,  as  well  as  the  AT.  Not 


only  that,  it  can  be  configured  to  function 
with  either  the  8-bit  bus  of  the  PC  or  origi- 
nal XT  as  well  as  the  16-bit  bus  found  on 
the  AT  and  XT  286.  When  installing  the 
Above  Board  in  a  PC,  you  have  to  insert  a 
jumper  set  into  a  14-pin  DIP  socket.  Other 
than  that,  there  are  no  jumpers  or  DIP 
switches  to  contend  with.  All  other  config- 
uration settings  are  handled  by  the  soft- 
ware disk  provided  with  the  package. 

Our  test  board  came  with  2  megabytes 
of  120-nanosecond  256K-bit  RAM  chips. 
An  additional  2  megabytes  of  memoiy  can 
be  attached  by  way  of  several  header  con- 
nectors on  the  top  edge  of  the  board. 

Memory  can  be  set  up  three  ways,  de- 
pending on  the  requirements  of  your  sys- 
tem. One  chunk  can  be  set  aside  to  raise 
the  conventional  DOS  memory  from  256K 
or  5 1 2K  bytes  up  to  the  DOS  limit  of 640K 
bytes.  The  remaining  memory  can  be  con- 
figured to  conform  to  either  the  extended 
or  the  expanded  memory  modes.  If  you 
want  to  operate  with  a  bit  of  each,  go  right 
ahead — it's  simply  a  matter  of  telling  the 
installation  software  how  much  of  each 
type  of  memory  you  desire.  The  only  limi- 
tation is  that  memory  can  only  be  allocated 
in  5l2K-byte  blocks  because  of  the  16-bit 
address  bus. 

Intel  advertises  that  the  Above  Board 
PS/286  can  run  at  speeds  up  to  12.5  MHz 
in  16-bit-bus  systems  and  8  MHz  in  8-bit 
systems.  With  a  full  complement  of  120- 


nanosecond  RAM  chips,  it  had  no  problem 
whatsoever  running  on  an  8-MHz  PC's 
Limited  AT. 

The  documentation  supplied  with  the 
Above  Board  PS/286  was  certainly  the 
best  of  the  lot.  Although  many  of  its  com- 
petitors have  gone  to  loose  pages  in  search 
of  a  proper  binder,  Intel  has  seen  fit  to  sup- 
ply properly  bound  manuals — two  of 
them,  in  fact.  The  larger  one  is  aimed  at 
those  who  have  no  experience  installing  a 
board  in  their  computer.  It  goes  so  far  as  to 
tell  you  which  part  numbers  constitute  ac- 
ceptable memory  chips  for  the  board  and 
how  to  install  them.  This  saves  a  trip  back 
to  the  dealer  for  an  expansion  job  that  vir- 
tually anyone  with  basic  manual  dexterity 
should  be  able  to  perform. 

The  second  manual  is  billed  as  being 
for  "IX)S  experts  only,"  but  don't  believe 
it.  If  you  have  lived  with  an  MS-DOS- 
based  system  for  more  than  a  couple  of 
months,  then  you  will  probably  be  able  to 
use  it  to  copy  the  proper  files  to  your  boot 
disk  and  have  your  system  operating  in  a 
matter  of  minutes. 

Should  you  decide  to  go  the  beginner's 
route,  you'll  find  the  INSTALL  program 
works  easily  and  predictably.  A  series  of 
repetitive  screens  asks  you  for  the  installa- 
tion options  you  desire.  At  the  termination 
of  these,  the  appropriate  device  drivers  (for 
expanded  memory,  print  spooler,  or 
RAMdisks)  will  be  copied  to  the  root  di- 


Intel's  Above  Board  PS/286  can  grow  to  4  megabytes  with  piggyback  boards.  The  main  circuit 
board  can  fit  into  the  standard  chassis  of  the  PC,  XT,  XT  Model  286,  and  AT. 
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AST  Enhancement  Boards. 
THERE'S  A  Reason  WhY  Others 

Come  Cheaper. 


Look  for  tkt  "AST" your  assunuue  of  quality 


And  there's  a  reason  why  fiSY's  SixRak- 
Plus*  Advantage!"* and  Rampage*  are 
among  the  most  popular  memory  and 
multifunction  boards  in  the  world. 

If  s  our  relentless  commitment  to 
quality,  reliability  and  service.  A  dedica- 
tion that  has  resulted  in  the  lowest 
return  rates  in  the  industry,  year  after 
yecir.  And  our  two-year  warranty 
backs  it  up. 

SixBakPlus:  The  All-Time, 
Best-Selling  Multifunction  Board.  Six- 
PlakPlus  gives  IBM'  PC,  XT  and  com- 
patible users  the  most  popular  features 
on  one  board:  up  to  384K  of  additional 
memory,  a  serial  and  a  parallel  port,  a 
battery-backed  dock/calendar  and 
an  optional  game  port.  Plus,  powerful 
software  packages -DESQview™  multi-tasking/windowing 
software  and  AST's  SuperPak™  utility  software. 

Advantage!:  The  Hrst  Multifiuiction  Board  For  The  AT* 
Is  Still  The  LeadecThe  overwhelming  choice  of  IBM  PC  AT 
users.  Advantage!  provides  up  to  1.5  Megabytes  of  memory 
on  the  main  board,  or  up  to  3.0  MB  with  our  optional 
AdvantagePak.  You  also  receive  two  serial  ports,  a  paral- 
lel port  and  a  game  port  as  well 
as  DESQview  and  SuperPak 
/■Vli-.  software. 

Rampage:  The  Fow- 
erfnl  Expanded 
Memory  Board 
ThafDans- 


Ask  an  industry 
exprrt  or  any 
one  cf  our  over 
1000,000  customers 
~tkeir  reviews  affve. 
you  can  choose  ASTuM 
confidence. 


forms  Your  PC,  XT  or  AT  Into  A  Ihie 
Multitasking  System.  Here's  the  mem- 
ory choice  for  IBM,  PC,  XT,  AT  and  com- 
patible users.  Rampage  offers  up  to  2  MB 
of  powerful  enhanced  expanded  mem- 
ory on  one  board— up  to  8  MB  per  sys- 
tem using  four  boards -and  includes 
DESQview  multitasking/windowing 
software  and  SuperPak  utility  software. 

AST:  The  Best  Choice  On  The  Mar- 
ket, But  Don't  "bke  Our  Word  For  It. 
Compare  AST's  reputation  with  any 
other  manufacturer  When  it  comes  to 
compatibility,  performance,  quality 
and  reliability,  no  one  else  comes  close. 
Read  the  reviews,  examine  the  awards. 
SixPakPlus  is  the  three-time  PC  World 
"World  Class  Award"  winner- 1984, 
1985  and  1986.  Advantage!  has  been  acclaimed  as  providing 
"excellent  results"  and  "highly  recom- 
mended for  the  serious  AT  user" 
by  Byte  magazine.  And  Rampage  was 
chosen  as  PC  Week's  "most  significant 
produa  of  1985" 

AST:  The  Company  Widi  The  History 
That  Spells  A  Secure  Future  For  %u. 
When  it  comes  time  to  choose  the 
enhancement  board  with  the  extra  fea- 
ture you  need  most— quality— AST  is 
the  right  choice.  For  more  information,  caD  our  Customer 
Information  Center  today  (714)  863-1480.  Or  complete  the 
coupon  below. 

I  1 

Please:  Send  me  more  information  on  AST's  most  I 
popular  boards:  | 

□  SixBakPlus  □  Advantage!  □  Rampage  | 

□  Have  an  AST  Iblemarketing  Rep  call  me  • 


Award  winning  perfmrnmces. 
Afftin  and  agftin. 
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"Paradox  2.0  will  do  for  the 
LAN  what  the  spreadsheet 
did  for  the  PC" 


David  Schubnan 
ndix  Aeiospnce 


"It  answers  our  wish  list, 

prwiding  a  painless  way  to 
go  from  single  to  multiuser 
applications." 


Barry  L.  Smith 
Elf  Aquitaine 


•Paradox  2.0  should  make  1987  the 
year  of  the  network!' 

John  F.  McMullcn 
McMuUen  &.  M 


"From  a  stand- 
point of  ease  of 
use,  conntmency 
and  perfomumce, 
Paradox  2.0 
redefines  the 
meaning  of 
'mtdtiuser' '" 

Bob 

Metcalfe 
3Com 
I '  Corporation 


"The  multiuser  capabilities 
are  transparent.  It  adapts  to 
'our  needs!' 

Glen  Herbert 
Software  Develojxrr 


©1987  Anu  Softwuc.  I^radax  is  a  icguieicd  tndanark  of  Ann  Sofcwnc  Lotiu  u  a  itgwend  iradcmark  of  Locua  Dcvelopmcm  Corporation. 
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Introducing  Parddox  2,0.  More  power  for  sir^e 
users,  unparalleled  power  for  multiple  users. 


New  Paradox*  2.0  puts  the  power  of  the 
emerging  relational  database  standard 
into  everyone's  hands.  Single  users  and 
multiple  users.  Now  everyone  you 
work  with  can  share  information  in  a 
way  that  no  other  multiuser  PC  data- 
base can  offer. 

For  single  users,  Paradox  2.0  im- 
proves the  standard  that  Paradox  l.l  set 
for  ease  of  use,  speed  and  power. 

For  multiple  users,  Paradox  2.0  offers 
that  same  performance  plus  the  un- 
equaled  ability  to  edit,  browse,  query, 
sort  and  report  a  file  concurrently — to 
get  information  in  real  time. 

Same  time,  same  network 

The  multiuser  capabilities  of  Paradox 
work  like  an  airline  reservation  system, 
where  people  share  and  update  infor- 
mation constantly.  Without  getting  in 
one  another's  way.  This  transparent, 
concurrent  data  sharing  lets  users  do 
things  that  are  impossible  in  other 
PC  databases. 

For  example,  other  databases  often 
lock  entire  files,  or  else  lock  records 
in  a  way  that  makes  the  data  below 
inaccessible. 

Paradox  2.0,  on  the  other  hand,  lets 
users  edit,  browse,  query,  sort  and  cre- 
ate reports  in  the  same  file  at  the  same 
time.  Records  lock  automatically,  tell- 
ing others  the  user's  name,  and  leaving 
data  below  accessible.  When  revisions 
are  made,  the  changes  appear  on  all 
screens  in  real  time.  Or  at  a  set  interval. 
With  all  these  features,  Paradox  helps 
more  people  get  more  done. 

This  performance  comes  without  the 
noticeable  speed  loss  that  plagues  most 
multiuser  databases.  But  advanced  multi- 


user capabilities  are  just  some  of  the 
enhancements  in  Paradox  2.0. 

Expanded  coverage 

Paradox  has  kept  its  familiar  Lotus'-like 
interface  and  artificial  intelligence  to 
simplify  operation  and  hide  complex- 
ity from  the  user.  On  top  of  this,  we've 
added  more  performance  for  single  us- 
ers, new  users  and  developers. 

Our  intuitive  "query  by  example" 
now  has  a  "Zoom"  command  that  pin- 
points data  faster.  Paradox  2.0  supports 
up  to  two  billion  records  along  with 
EMS  and  EEMS  to  speed  processing  of 
your  largest  applications. 

Reports  have  new  features  like  word 
wrap  and  multicolumn  mailing  labels. 
And  thinking  ahead,  we  offer  both 
3'/2-  and  5'/4-inch  diskette  formats. 

For  new  applications,  Paradox  2.0  is 
also  a  more  powerful  tool,  with  48  new 
Paradox  Application  Language  com- 
mands and  functions,  sample  pro- 
grams, a  data  entry  toolkit  and  other 
helps— many  to  speed  multiuser  appli- 
cation development. 

Eyewitness  report 

Study  these  current  events  and  it's  not 
surprising  that  American  Airlines, 
First  Boston,  Mass  Mutual  and  hun- 
dreds of  other  top  companies  are  stan- 
dardizing on  Paradox.  Not  for  one  rea- 
son, but  for  many. 

lb  get  the  firsthand  story,  call  1-800- 
447-4700,  Department  254.  just  ask  for 
information  and  the  location  of  your 
nearest  Ansa  dealer,  who  can  give  you 
a  free  Paradox  2.0  demonstration  disk- 
ette. In  the  UK.,  call  01-5804766. 


PARADOX 


bvAnsa 
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Etcell 

Orchid  Technology  Inc. 
45365  Norlhporl  L(X)p  West 
FrcnH)m,CA9453X 
(415)683-0300 

LisI  Price:  With  no  memory.  $595;  with 
512K  RAM,  $745:  with  I  Mbyte.  $895;  2- 
Mbyte  RAM  daughlcrbourd  st)ld  with  I  - 
Mbyte  Eccell.  $1,495. 
Requires:  AT  16-bil  slot. 
In  Short:  Automatic  error-coirccting  cixle 
makes  Ixcell  a  winner  for  memory -conscious 
buyers.  The  disk  cache  softwarc  will  Nxist 
disk-access  intensive  software  to  new  perfor- 
mance levels. 

CIHClL  6790N  RtAOtH  SERVICE  CARD 


rectory  of  your  boot  disk,  and  the  CON- 
FIG.SYS file  will  be  modified  to  start 
these  on  power-up.  Additional  programs 
are  supplied  to  test  the  added  memory  and 
to  alter  the  extended/expanded  memory 
configuration  for  your  system. 

The  Above  Board  PS/286  is  a  well-de- 
signed board  that  promises  to  broaden  the 
horizons  of  your  PC/XT/ AT  (and  probably 
their  replacements)  for  quite  a  while.  The 
excellent  documentation  and  software 
serve  to  reinforce  Intel's  position  as  a  lead- 
er in  PC  technology. 


ORCHID  TECHNOLOGY  INC. 

Eccell 

Orchid  Technology  has  long  been  a  leader 
in  high-performance  additions  to  comput- 
ers in  the  PC  family.  Its  accelerator  boards 
have  given  new  life  to  a  great  many  PCs 
facing  eventual  obsolescence. 

The  firm's  Eccell  AT  multifunction 
board,  which  with  5 12K  bytes  of  memory 
lists  at  $745,  lives  up  to  this  commitment 
to  blistering  performance.  The  combina- 
tion of  hardware  and  software  not  only  ex- 
pands the  memory  reaches  of  the  AT  into 
the  realm  of  the  minicomputer,  but  it  can 
greatly  enhance  the  operation  of  the  sys- 
tem's hard  disk  as  well. 

The  most  important  feature  of  the  Ec- 


cell may  be  its  automatic  error  correction 
for  the  board's  RAM  chips.  The  parity 
check  protocol  used  by  all  of  the  other 
boards  in  this  review  (and  on  the  AT's  sys- 
tem board  as  well)  will  halt  the  system  with 
a  "PARITY  CHECK  2"  error  message, 
but  all  of  the  data  contained  in  RAM  will 
be  lost.  With  error  correction  code  (ECC), 
not  only  will  individual  data-bit  errors  be 
corrected,  but  an  entire  RAM  chip  can  be 
disabled  within  each  512K-byte  memory 
bank  without  affecting  operation. 

ECC  was  dramatically  (and  uninten- 
tionally) demonstrated  during  our  bench- 
mark tests.  The  board  was  installed  in  an 
AT-compatible  system  and  handled  the 
programs  without  a  hitch.  We  later  discov- 
ered that  one  of  the  RAM  chips  had  been 
improperly  installed,  with  three  of  the  IC 
legs  bent  under.  ECC  compensated  for  the 
bad  chip  with  no  indication  that  anything 
was  wrong.  With  more  and  more  people 
buying  memory  boards  to  run  ever-larger 
spreadsheets,  it's  reassuring  to  know  that 
die  memory  system  won't  give  up  at  the 
worst  moment. 

The  only  real  penalty  for  this  protection 
is  the  number  of  RAM  chips  needed  for 
each  memory  bank.  Although  the  usual 
parity-checked  system  requires  9  chips  for 
each  256K-byte  bank.  Orchid's  ECC  re- 
quires 1 1 . 

The  Eccell  is  actually  composed  of 
three  boards — a  motherboard  holding  1 


megabyte  of  memory,  one  daughtertx)ard 
that  contains  an  additional  2  megabytes  of 
RAM,  and  a  second,  smaller  card  that  ser- 
vices the  serial  and  parallel  ports.  This  last 
one  can  be  replaced  by  a  dual-serial  port 
unit  if  that's  what  you  need. 

Conspicuously  absent  are  the  conven- 
tional set-up  DIP  switches.  A  few  jumper 
straps  are  used  on  the  I/O  card,  but  other- 
wise all  of  the  configuration  settings  are 
done  by  software  controls. 

One  real  curiosity  on  the  Eccell  board  is 
a  48-pin  circuit  that  apparently  had  any 
markings  removed  from  its  surface  with 
sandpaper  (yes,  sandpaper).  The  only  in- 
formation I  was  able  to  pry  out  of  Orchid 
about  this  was  that  it  was  part  of  the  error 
correction  circuitry. 

ECC  alone  would  be  enough  to  make 
the  Eccell  a  desirable  multifunction  board, 
but  Orchid  didn't  quit  there.  Orchid  has 
also  seen  fit  to  endow  the  board  with  a 
number  of  useftil  software  delights,  such 
as  a  print  spooler,  RAMdisk  emulator,  and 
an  EMS  device  driver. 

Most  fascinating  of  all  was  the  perfor- 
mance of  the  disk  cache  software.  Caching 
speeds  up  disk  drive  access  by  putting  a 
data  file  in  RAM  where  it  can  be  accessed 
quickly.  The  acid  test  was  the  PC  Labs  File 
Access  benchmark  test.  Caching  reduced 
both  sequential  and  random-access  file 
read  times  by  approximately  80  percent. 
The  time  required  to  write  to  a  disk  file 
was,  as  expected,  about  the  same  whether 
!  cache  driver  was  used  or  not. 
The  RAMdisk  emulator  means  that 


Orchid  Technology's  Eccell  AT  multifunction  hoard,  with  512K,  can  use  hardware  and  software 
combinations  to  expand  an  ATs  memory  reach  to  16  megabytes. 
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personal  Computer  Centers 


AST  PREMIUM  286 
MODEL  140 

40  MB  fast-access.  1  MB 
ram.  zero  wait  states,  10 
MHz.  AST  3G  EGA  card, 
bundled  with  new  color 
monitor  complete  system 

$3289 


>VER  3  MILLION  DOLLARS  IN  INVENTORY  AND  THOUSANDS  OF  DIFFERENT 
PRODUCTS  IN  STOCK.  CALL  FOR  OUR  FREE  CATALOG. 


PRINTERS/ 

PLOTTERS 

•  BROTHER  HR-40- built  in  cut 
sheet  feed,  true  letter  quality  with 
tractor   low  price! 

•  BROTHER  M1409/M1509/ 
M1709  -  9  pin  dot  180-240  CPS 
in  data  processing  mode.  From 
$349   CALL! 

•  AST/QUADRAM  laser  printers 

 from  $2999 

•  CALCOMP  and  HEWLETT 
PACKARD  PLOTTERS  call 

for  complete  CAD  systems! 

•  HOUSTON  INSTRUMENTS 
DMP-52  MP  (14  pen/22  IPS/ 

21 .5"  X  34"  plot)  $4175 

•  OKI  LASER  PRINTER  $1895 

Delivered,  complete! 


1485  Northeast  Expressway,  N.E. 
Atlanta,  OA  30329 


SYSTEMS 


>  Hundreds  of  portables  and  laptops- 
Call  for  the  nnodel  that  suits  your  needs. 

•  DATAVUESPECIAL-two  drives  with 
640  K  CALL 

>  TOSHIBA  3100/1100  PLUS  with  super- 
twist  screen  and  new  1200 

 in  stock  and  ready  to  ship! 

'  IBM  PS/2  MODEL  30/50/80,  new  low 
pricing  from  $1499  CALL! 

•  ARC/XT- 640K,  1  floppy  w/20  MB,  com- 
plete with  new  Mitsubishi  color  monitor 
 From  $1299  while  they  last! 

>  AST  PREMIUM  286  MODEL  80  $1595 

...mix  and  match  your  favorite  monitor 
and  card  (shipping  included) 


BROTHER  HL-8  LASER  PRINTER 

300x300  DPI,  8  PPM  1MB  resident 
memory.  HP-laserjei  plus  emulation 
LOWEST  PRICE  GUARANTEED! 


MONITORS 

•  MITSUBISH1 1410 -EGA  640x350 
resolution  $429 

•  NEC  MULTISYNC  XL  and  PLUS 

 now  available! 

•  PCS  LM  300 -a  true  WYSIWYG  monitor 

CALL! 

•  MITSUBISH1 1409  color  monitor 
 $349 

•  SAMSUNG  TRUE  MONOCHROME 

(720x350  res)   $89 

•  AMDEK  410A/W/G   $179 

•  PGS  MAX-15  NEW! 

•  New  line  of  monitors  in  stock,  call  for  our 
unadvertised  special. 


SOFTWARE  •  XEROX  VENTURA  DESKTOP  PUBUSHING          •  PARADISE  AuloSwilch  EGA  480  $369 

•  ASHTONTATE  D  BASE  III  PLUS             $396  WTEST  VERSION     •  PARADISE  Basic  EGA  $179 

•  ASHTONTATE  RAPIDFILE  CALL'     'MATHCADD    $199     •  AST SIXPACK  PREMIUM  W/256K  $199 

•  ASHTONTATE  MULTIMATE II                $349  •  GRAPH  IN  THE  BOX                           $69     •  ALL  HAYES  MODEMS        LOVi;.  LOW  PRICES! 

•  BORUND  EUREKA                             $59  •  FASTBACK                                    $109  ,^n....r-r. 

•  BORUND  REFLEX   $79  •  MACE  UTILITIES                              $69  DRIVES 

•  BORLAND  TURBOBASK                     $69  •  WOROPERFEa  EXECUTIVE               $139    •  MICROPOLIS  40  MEG  hard  disc 

•  BORLAND  TURBO  C                          $69  •  SILK                                           $99       /;/comroller  $829 

•  COMPUTER  ASSOCIATES  A/P,  Gil.  A/R,  „^  .  „„„                       •  MICROPOLIS  70  MEG  hard  disc    CALL  TODAY! 
4  PAYROLL                              IN  STOCK  BOARDS                      •  SEAGATE  (ST-4038)  30  MEG  hard  disc 

•  GENERAL  CADD                                 $69  •  INTEL  INBOARD  386-lum  your  AT  into                w/conlfoiler  $789 

•  LOTUS  123                                   $339  ,i  386                                      CALU     •  SEAGATE  (ST-4051)  40  MEG  voice  coil 

•  LOTUS  EXPRESS  $89  •  QUADRAM  HPG-high  resolution  video    NEWl                                             IN  STOCK! 

•  LOTUS  HAL                                 S119  •  AVATAR  MODEM                       IN  STOCK    •  SEAGATE  (ST-225)  20  MEG  hard  disk 

•  LOTUS  METRO                              $75  •  QUADRAM  EGA  PROSYNC-with  tree  Opli             w/controller  $389 

•  MICROSTUFF  MARK  IV                    NEW!  t^ouse                                     $349    •  PRIAM  40  &  60  MEG  hard  discs 

'  PFS  PROFESSIONAL  WRrfE/PLAN       CALU     «  INTEL-abovB  troard/AT  v»/512K  RAM       $399  NEW  LOW  PRICE 

WinMO,  CALL  FOR  OUR  FREE  CATALOG! 

TunniTPn  hpai  pr  Compaq  products  available  in  retail  stores  only 

THORIZED  DEALER           ^,5,.^  SHOWROOMS  IN  ATLANTA,  CHARLOTTE,  DURHAM,  &  RALEIGH 


'  IRWIN  10  to  60  MB  tape  dnv«s 
'  FILECARO  30  MEG  hard  card 


from  $199 
$595 


HIGHEST  SELECTION  OF  HIGH  CAPACITY 
HARD  DISCS  AT  LOWEST  PRICES! 

MISC 

•  ALL  PRINTER  CABLES  WITH  PRINTER 
PURCHASE  S10 

•  MAXELL  HIGH  DENSITY  DISKETTES  $29 

•  ALL  DOS  llm-^st  .1  rsions)  from  $39 

•  PRINTER  STANDS  SM/LG  S35/S45 

•  POLAROID  PALETTE  &  PALETTE  PLUS 

$1395 

•  KEYTRONICS  515/AT&T  $169 

•  CARRYING  CASES  (portables  or  printers) 

from  S69 


INFORMATION 

1-404-634-5995 
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Klile  16 

Profil  Systems  Inc. 
.V)  150 Telegraph  Rd..#l73 
Binuingham,  MI  48010 
( 3  L')  647-50 10 

List  Price:  With  5 1 2K  memory .  S6'J5:  addi- 
tional 5 12K  RAM  sold  as  two  256K  chips. 
S250:  additional  2  Mbytes.  $1  .(XX)  for  two  1  - 
Mbyte  nitxlules:  with  16  Mbytes,  $4,945. 
Requires:  PC-XT  Mixlcl  286  or  AT  16-bit 
slot 

In  .Short:  .Sixteen-niegabyte,  single-board 
capacity  along  with  three  I/O  ports  ni;ike  the 
Elite  1 6  the  favorite  choice  for  those  with 
Inniled  expansion  slots. 

CIRCLE  678  ON  READER  SERVICE  CARD 

data  stored  in  RAMdisk  memory  is  not  lost 
during  a  Ctrl-Alt-Del  warm  boot.  As  with 
all  RAMdisks,  though,  remember  to  save 
your  data  on  the  real  thing  before  switch- 
ing the  computer  off, 

Eccell's  ECC  circuitry  alone  might  be 
worth  the  price  of  admission  to  the  Orchid 
clan  if  your  needs  demand  more  than  pari- 
ty-checked RAM.  The  excellent  support 
software  makes  it  just  that  much  better. 


PROFIT  SYSTEMS  INC. 

Elite  16 

Just  imagine  loading  your  AT  up  with  as 
much  memory  as  a  VAX  1 1/750  minicom- 
puter— 16  megabytes,  to  be  exact  (all  that 
the  80286  CPU  can  handle).  Not  long  ago, 
the  only  way  to  put  that  much  into  a  PC- 
sized  computer  would  have  been  to  open 
the  top  and  dump  it  in  with  a  shovel. 
Amazingly,  Profit  Systems'  Elite  16  man- 
ages to  squeeze  that  ability  onto  a  single 
board,  with  enough  space  left  over  for 
three  I/O  ports.  The  standard  Elite  16 
board  comes  with  5 1 2K  bytes  of  RAM  and 
lists  for  $695.  It  can  be  expanded,  mega- 
byte by  megabyte,  up  to  16  megabytes.  Or 
you  can  buy  the  board  with  the  full  16  me- 
gabytes at  a  list  price  of  $4,945 . 

As  you  might  guess,  this  high-density 
packing  wouldn't  be  possible  with  yester- 


day's technology.  The  Elite  16's  high- 
quality  multilayer  board  combines  the  use 
of  surface-mounted  devices  (SMDs)  along 
with  a  number  of  conventional  ICs.  Fur- 
thermore, the  use  of  SMDs  allows  compo- 
nents to  be  mounted  on  both  sides  of  the 
board. 

The  memory  itself  is  also  state  of  the 
art,  in  the  form  of  single  inline  memory 
modules  (SIMMs).  Each  SIMM  consists 
of  a  small  (V2-  by  3-inch)  board  holding 
nine  SMD  RAM  chips.  These  chips  attach 
by  an  edge  connection  to  30-pin  inline 
sockets  on  the  main  board.  Up  to  16 
SIMMs  can  be  plugged  in,  and  both  256K- 
byte  and  1 -megabyte  versions  are  avail- 
able. On  the  downside,  SIMMs  are  still 
relatively  expensive  compared  with  con- 
ventional RAM  chips. 

This  high-technology  design  also  al- 
lows the  board  to  operate  in  Compaq's 
Deskpro  386  as  well  as  1 2-MHz  AT  com- 
patibles. In  AT-class  systems  running  at  6 
or  8  MHz,  the  board  runs  with  zero  wait 
states,  and  it  did  run  the  PC  Labs  Expand- 
ed Memory  read/write  benchmark  test 
faster  than  most  others.  It's  also  small 
enough  to  comfortably  fit  into  IBM's  PC- 
XT  Model  286. 

A  parallel  port  and  one  serial  port  come 
as  standard  equipment,  with  a  second  seri- 
al port  optional. 

Conspicuous  by  their  absence  are  the 
usual  arrays  of  configuration  DIP  switches 


and  jumpers — not  a  single  one  can  be 
found  anywhere.  In  fact,  the  only  hard- 
ware control  is  a  single  rotary  switch  that 
sets  the  starting  address  in  the  unlikely 
event  that  more  than  one  memory  board  is 
installed  in  the  computer. 

All  of  this  wizardry  is  not  performed 
with  mirrors,  but  rather  with  the  easiest-to- 
use  installation  software  of  any  board  test- 
ed. Profit  Systems  calls  the  program  Au- 
toRAM,  and  the  name  couldn't  be  more 
appropriate.  Install  the  board,  pop  the  disk 
into  drive  A:,  run  the  program,  and  you're 
done.  AutoRAM  automatically  determines 
the  amount  of  conventional  and  expanded 
memory  already  installed  in  the  system 
and  the  amount  and  type  of  SIMM  memo- 
ry on  the  Elite  1 6  and  installs  a  device  driv- 
er on  the  boot  disk.  The  only  thing  that  re- 
mains is  to  modify  the  CONFIG.SYS  file 
to  include  the  statement  DEVICE  =  AU- 
TORAM. SYS  as  its  first  entry.  The  only 
way  it  could  be  made  any  easier  would  be 
for  it  to  modify  CONFIG.SYS  for  you. 

If  left  to  its  own  devices,  AutoRAM 
configures  the  first  640K  bytes  of  memory 
to  conventional  DOS  memory,  the  next  8 
megabytes  to  EMS,  and  any  remaining 
memory  to  extended  memory.  If  this  ar- 
rangement doesn't  meet  your  needs,  you 
can  direct  AutoRAM  to  set  up  memory  al- 
location as  you  require. 

A  memory  test  is  run  during  installa- 
tion, and  any  bad  SIMMs  are  automatical- 
ly locked  out.  Your  PC  will  still  function 
normally  (with  less  RAM)  until  you  can 
replace  the  defective  SIMM. 


Profit  System's  Elite  16  can  load  an  AT  with  as  much  memory  as  its  80286  CPU  can  handle— 1 6 
megabytes.  It  also  has  three  I/O  ports. 
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Pure  Data '  s  NetRAM  uses  the full  design  height  of  the  AT  chassis  .All  of  its  integrated  circuits  are 
mounted  by  means  of  DIP  sockets. 


AuloRAM's  device  driver  supports  both 
the  EMS  and  EEMS  arrangements.  Of 
course,  the  entire  board  can  be  allocated  to 
extended  RAM  for  those  running  under 
Xenix. 

The  documentation  supplied  with  the 
Elite  16  might  seem  a  bit  skimpy,  but 
that's  because  it  doesn't  have  to  do  much. 
The  software  takes  care  of  those  parts  of 
the  installation  process  (like  DIP  switch 
settings)  that  constitute  a  major  part  of 
most  other  manuals.  What  little  you  do 
need  to  refer  to  is  all  there  and  very  easy  to 
understand. 

Profit  Systems  has  thankfully  given  the 
Elite  16  just  about  everything  you  could 
think  to  ask  for  in  a  memory  board  (includ- 
ing the  potential  to  hold  all  of  the  memory 
your  80286  machine  can  digest).  Best  of 
all,  it's  combined  with  the  simplest  instal- 
lation software  extant.  The  only  way  Profit 
Systems  could  possibly  improve  the  pack- 
age would  be  to  throw  in  a  decent  enhance- 
ment program  for  the  operating  system  to 
allow  concurrent  operation  of  MS-DOS 
programs. 


PURE  D.4TA  LTD. 

NetRAM 

If  you  got  your  start  in  computing  on  the 
venerable  Apple  11  Plus,  then  you'll  be  im- 
mediately at  home  with  Pure  Data's  Net- 
RAM  multiftinction  board.  Way  back  in 
1979,  manufacturers  had  a  habit  of  mount- 
ing just  about  every  integrated  circuit  in 
sockets,  and  with  good  reason.  Those  old 
boards  had  a  habit  of  sending  most  any  IC 
up  in  a  puff  of  smoke  when  you  least  ex- 
pected it. 

Pure  Data  apparently  has  less  faith  in 
current  IC  construction  than  most  of  its 
competitors,  because  all  of  the  ICs  on  the 
company's  NetRAM  board  are  mounted 
by  means  of  DIP  sockets.  This  could  no 
doubt  save  you  a  trip  to  the  repair  shop 
should  one  of  the  ICs  give  up  the  ghost. 

Except  for  the  abundant  sockets,  the 
construction  of  the  NetRAM  is  rather  typi- 
cal for  boards  of  this  type.  A  pair  of  wire 
jumpers  on  the  bottom  side  of  the  board 
(along  with  cut  tracings  on  the  top)  proba- 
bly haunt  some  poor  circuit  board  engineer 
more  than  they  will  the  NetRAM  owner. 


The  NetRAM  circuit  board  uses  the  full 
design  height  of  the  AT  chassis,  but  I 
couldn't  help  wondering  why.  The  com- 
ponent count  is  certainly  low  enough  that  it 
could  have  been  easily  sized  to  fit  into  the 
PC-XT  Model  286  chassis  as  well. 

An  interesting  dichotomy  of  puipose  is 
the  board's  use  of  the  high-speed  16450 
U  ART  chips  controlling  the  serial  port  and 
the  rather  slow  150-nanosecond  256K-bit 
memory  chips.  Although  the  serial  port 
can  be  counted  on  to  function  in  just  about 
any  AT  clone,  the  RAM  chips  would  seem 
to  preclude  use  in  systems  running  at 
speeds  above  8  MHz. 

The  maximum  memory  configuration 
of  the  NetRAM  is  a  rather  paltry  1 .  1 52  me- 
gabytes, which  lists  for  $699  installed.  No 
provision  is  made  for  attaching  a  daughter- 
card  with  additional  RAM  chips.  A  sepa- 
rate 128K-byte  bank  of  memory  serves  to 
fill  the  standard  AT's  512K-byte  configu- 
ration up  to  the  full  640K-byte  DOS  mem- 
ory limit. 

A  bank  of  nine  jumpers  is  used  to  set  up 
the  configuration  of  the  serial  port.  When 
they  are  set  all  to  one  side,  the  port  oper- 
ates in  data  communication  equipment 
mode  (DCE,  used  by  most  modems). 
When  they  arc  all  moved  to  their  other  po- 
sition, the  serial  port  functions  in  data  ter- 
minal equipment  mode  (DTE,  the  protocol 
most  frequently  seen  on  serial  printers). 
The  jumpers  can  also  be  moved  individ- 


ually to  accommodate  nonstandard  device 
requirements. 

The  documentation  supplied  with  the 
NetRAM  was  above  average.  It  makes  no 
assumptions  about  your  knowledge  of  the 
AT.  You'll  be  further  helped  by  a  number 
of  well-drawn  diagrams  and  charts  that  not 
only  show  you  how  to  configure  and  install 
the  board,  but  also  explain  the  way  the 
board  interacts  with  the  AT  and  its  peri- 
pherals. The  section  on  the  serial  port  is 
particularly  helpful,  giving  cabling  exam- 
ples for  various  devices. 

All  things  considered,  there  is  really 
nothing  to  complain  about  with  the  Net- 
RAM — it  performs  as  advertised  and  real- 


F  A  C  T  FILE 


NetRAM 

Pure  Data  Ltd. 
860DenisonSl.,#l2 
Markham.  Ontario 
Canada  L3R4H1 
(416)475-3370 

List  Price:  With  128K  menwry  installed. 
$499:  with  1 . 152  Mbytes  installed.  $699. 
Requires:  AT-nae  16-bit  slot. 
In  Short:  A  "generic"  AT  multifunction 
board.  It  does  everything  it  has  to.  but  pro- 
vides none  of  the  extras  found  with  most  of 
the  other  packages. 
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CMO.  Doing  business -to- 


MONITORS. 


Amdek 

Video  31  OA  12"  Amber  TTL... $119.00 

Video  41 OG  12"  Green  139.00 

Video  41  OA  12"  Amber  149.00 

Video  41 OW  12"  White  149.00 

Color  600  RGB,  IBM  CGA  349.00 

Color  722  RGB,  CGA/EGA  479.00 


Leading  Edge  ^g^g%aa 
12"  Green  TTL  'oS**^ 

Magnavox 

515  RGB  Monitor  80  279.00 

8CM515  RGB  Monitor-80  289.00 

7BM623  12"  TTL  Amber  99.99 

8CM873  14"  Multimode  549.00 

Mitsubishi 

XC  1409C  349.00 

NEC 

1280/1285  12"A  or  G  TTL  .99.99 

1401  Multisync  539.00 

Polaroid 

Pailette  EGA  Plus  2399.00 

Princeton  Graphics 

MAX-12  12"  Amber  TTL  159.00 

HX-12  12"  Color  RGB  429.00 

HX-12E  12"  RGB/EGA  489.00 

SR-12  12"  RGB  Color  529.00 

Taxan 

Model  720  14"  RGB  Color  299.00 

Maxell 

MD1-M  SS/DD  5V4"  8.99 

MD2-DM  DS/DD  5Va"  9.99 

MD2-HDM  Hi  Density  51/4"  19.99 

MFD2-DDM  DS/DD  3Mj"  18.99 

Sony 

MD1D  SS/DD  51/4"  7.99 

MD2D  DS/DD  5V4"  9.99 

MD2HD  Hi  Density  51/4"  20.99 

MFD-1DD  SS/DD  3V2"  12.99 

MFD-2DD  DS/DD  3'/i"  19.99 


DISKETTES. 


DRIVES. 


CMS 

Plus  21  Internal  Card  349.00 

T-160  60MB  Tape-Backup  649.00 

Everex 

Stream  60  60MB  Tape-Backup.. 589.00 

Stream  60-8  External  749.00 

Iomega 

A110H  10  +  10  Bernoulli  Box.  1549.00 
A220H  20-t-20  Bernoulli  Box.. .1999.00 


SOFTWARE. 


r 

 X  V 


Irwin  llOD 

lOIVlB  Tape  Bacl(up^249 

12OD  20  MB  Tape  Backup  399.00 

145AT  40  MB  Tape  Backup  499.00 

Mountain 

20  MB  Drive  Card  489.00 

30  MB  Drive  Card  599.00 

40  MB  Internal  Back-up  349.00 

50  MB  Drive  Card  call 

60  MB  Tape  Back-up  1149.00 

Dual  20  MB  Bernoulli  2199.00 

51/4"  BETA  Bernoulli  1499.00 

Priam 

Priam  1D«)AT  Tape-Backup  899.00 

Racore 

Jr.  Expansion  Chassis  w/DMA.. .299.00 
Seagate 

ST-225  20MB  w/Controller  349.00 

Sysgen 

Smart  Image  20  MB  569.00 

Qic-File  60  MB  999.00 

Ashton  Tate 

D  Base  III  +  399.00 

American  Small  Business 

Pro-Design  II  CAD  249.00 

Ansa 

Paradox  459.00 

Borland 

Turbo  "C"  69.99 

Central  Point  Software 

Copy  II  PC  24.99 

PC  Optk)n  Board  84.99 


SOFTWARE. 


DAC  Software  *i|OM 
Easy  Accounting 

Sth  Generation 

Fastback  89.99 

Imsi 

Optimouse  w/Dr.  Halo  89.99 

Logitech 

C7  Mouse  w/Software  99.99 

l-otus 

Lotus  1«2«3  329.00 

Symphony  439.00 

MECA 

Managing  Your  Money  119.00 

MicroPro 

Wordstar  2000  +  2.0  289.00 

Professional  4.0  w/GL  Demo  239.00 

Microrim 

RrBase  System  5  339.00 

Micro  Soft 

Micro  Soft  Word  3.1  229.00 

Micro  Soft  Mouse  129.00 

MIcrostuf 

Crosstalk  XVI  89.99 

Migent 

Ability  49.99 

Multimate  International 

Multimate  3.3  249.00 

Multimate  Advantage  309.00 

Advantage  Keyboard  269.00 

Norton  Software 

Norton  Utilities  4.0  59.99 

Software  Publishing  Group 

PFSrFirst  Choice  99.99 

PFSiProfessional  Write  119.00 

PFS:Professk)nal  File  149.00 

Harvard  Total  Project  Mgr.  II  359.00 

Clickart  Personal  Publisher  115.00 

Symantec 

Q  &  A  -  The  Data  Base  249.00 

The  Software  Group 

Enable  2.0  339.00 

Word  Perfect 

Word  Perfect  4.2  209.00 


COMPUTER  MAIL  ORDER 


Cci 


usiness,  person  to  person. 


PRINTERS. 


Brother 

M-1409  180  cps,  80  col  $359.00 

M-1509  180  cps,  132  col  399.00 

HR-40.  40  cps,  Daisywriter  599.00 

Citizen 

MSP-10  160  CPS,  80  Ctol  299.00 

MSP-20  200  CPS,  8k  Buffer  349.00 

Premier  35  35  CPS  Daisywheel. 499.00 
CKoh 

310  XP  Epson/IBM  80  Col  call 

315  XP  Epson/IBM  132  Col  call 
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$499 


Epson  EX- 1000 
300  cps  132  Col. 
Epson 

LX-800  150  CPS,  80  Col  179.00 

FX-86E  240  CPS,  80  Col  329.00 

FX-286E  240  CPS,  132  Col  459.00 

EX-800  300  CPS,  80  Col  399.00 

LQ-800  180  CPS,  24  Wire  459.00 

LQ-1000  180  CPS,  24  Wire  659.00 

Hewlett  Packard 

ThinkJet  399.00 

NEC 

P660/760  Pinwriter  Series  call 

P560XL  Pinwriter  132  Col  999.00 

3550  35  CPS,  Spinwriter  779.00 

Okidata 

ML-192  +  200  CPS,  80  Col  369.00 

ML-193  +  200  CPS,  132  Col  559.00 

ML-292  200  CPS.  80  Col  449.00 

Panasonic 

KX-1080i  120  CPS,  80  Col  189.00 

KX-1091i  160  CPS,  80  Col  219.00 

KX-1092i  240  CPS,  80  Col  329.00 

KX-1595  240  CPS.  132  Col  459.00 

Star  Micronics 

NX-10  120  CPS,  80  Col  199.00 

NX-15  120  CPS,  132  Col  359.00 

Texas  Instruments 

TI-865  150  CPS.  132  Col  749.00 

Toshiba 

P321SL  216  CPS,  24  Pin  Head. 539.00 
P351-II  300  GPS,  24  Pin  Head..999.00 


AST 

Six  Pak  Plus  PC/XT  $169.00 

Six  Pak  Premium  209.00 

Advantage  AT  Board  309.00 

Rampage-AT   399.00 

Boca  Research 

Top  Hat  128K  expansion  99.00 

Boca  I/O  Half  Card  89.00 

Boca  F<AM  1  MB  Card  229.00 

DCA 

IRMA  3278  I/O  799.00 

Everex 

EV-100  Magic  Card  1  119.00 

EV-125  Magic  Card  AT  199.00 

EV-657  Micro  Enhancer  Deluxe.  189.00 
Fifth  Generation 

Logical  Connection  256K  299.00 

Hercules 

Color  Card  159.00 

Graphics  Card  189.00 

Graphics  Card  Plus  199.00 

InColor  Card  -  more  res  339.00 

IDEAssociates 

IDE-5251  Emulation  Board  579.00 

Intel 

8087  Math  Co-processor  119.00 

1110  PC-Above  Board  279.00 

4020  Above  Board  286  369.00 

Inboard  386/AT  NEW 

NEC 

GB-1  EGA  Adapter  359.00 


*279 


Quadram 
Quad  EGA  + 
Graphics  Adapter 

Quadram 

Silver  Quadboard  119.00 

Quad  Prosync  EGA  369.00 

Video-7 

Video  EGA  Deluxe  339.00 

Zuckerboard 

Short  I/O  CS.P  99.99 

Tandy  DMA  Memory  69.99 

Tandy  Multifunction  c,s  149.00 

Tandy  20Mb  Hard  Card  599.00 


Compaq 

DeskPro  286  call 

DeskPro  386  call 

Compaq  Portables  call 

IBM 

PS/2  Model  30  call 

PS/2  Model  50  call 

PS/2  Model  60  call 

Leading  Edge 

Model  D  Desktops  call 

Panasonk: 

Business  Partner  799.00 

PC-TOG 

640K  8  MHz  Turbo  System  559.00 

512K  10MHz  1.2MB  AT- 1800..  . 999. 00 
Toshiba 

1100  &  3100  Plus  Lap  Tops  call 

WYSE 

700  CAD/CAM  Hi-Res  Ten7iinal.749.00 


MODEMS. 


Andior 

Vdksmodem  1200  External  99.99 

Volksmodem  i  1200  Intemal  99.99 

Express-i  1200  Half-Card  149.00 

Lightening  2400  Baud  319.00 

Best  Products 

Smart  1  1200,  Half  Card  w/Soft.  129.00 


Everex  2400 
Baud  internal 


»199 


Evercom  920  1200  Baud  Int  109.00 

Hayes 

Smartmodem  1200  External  319.00 

Smartmodem  1200B  319.00 

Smartmodem  2400  479.00 

Practical  Peripherals 

Practical  Modem  1200  External.  159.00 

PC  1200  Package  159.00 

Multifunction  Modem  259.00 

U.S.  Robotics 

1200  Baud  Internal  99.99 

1200  Baud  External  109.00 

2400  Baud  Intemal  189.00 


In  the  U.S.A.  and  in  Canada 

Call  toll-free:  1-800-233-8950. 

Outside  the  U.S.A.  call  717-327-9575,  Telex  5106017898,  Fax  717-327-1217 
Educational,  Governmental  and  Corporate  Organizations  call  toll-free  1-800-221-4283 
CMO.  477  East  Third  Street,  Dept.  B108,  Williamsport,  PA  17701 

ALL  MAJOR  CREDIT  CARDS  ACCEPTED. 

POUCY:  Add  3%  (minimum  $7.00)  shipping  and  handling.  Larger  shipments  may  require  additional  charges.  Personal  and  company  checks  require  3  weeks 
to  dear.  For  faster  delivery  use  your  credit  card  or  send  cashier's  check  or  bank  money  order.  Pennsylvania  residents  add  6%  sales  tax.  All  prices  are 
U.S.A.  prices  and  are  subject  to  change  and  all  items  are  subject  to  availability.  Defective  software  will  be  replaced  with  the  same  item  only.  Hardware  will 
be  replaced  or  repaired  at  our  discretion  within  the  terms  and  limits  of  the  manufacturer's  warranty.  We  cannot  guarantee  compatibility.  Ail  sales  are  final 
and  returned  shipments  are  subject  to  a  restocking  fee. 
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ly  has  no  untoward  vices.  The  "generic" 
label  has  been  attached  to  everything  from 
prescription  drugs  to  beer;  the  NetRAM 
would  also  qualify,  should  the  same  con- 
notation be  applied  to  multifunction 
boards.  On  the  negative  side.  Pure  Data 
should  really  consider  bundling  it  with 
some  useful  utility  software.  Cleaning  out 
your  wallet  for  a  multifunction  board  is  a 
major  proposition,  and  it's  a  shame  to  have 
to  dig  even  deeper  to  purchase  software  to 
put  it  to  use. 


STB  SYSTEMS  INC. 

Grande  Byte  Plus 

The  Grande  Byte  Plus  package,  from  STB 
Systems,  falls  right  in  at  midpack  in  this 
series  of  reviews.  Neither  outstanding  nor 
pathetic,  it  offers  a  number  of  features  that 
might  just  fill  the  bill  in  your  quest  for 
more  memory  in  your  AT,  the  most  note- 
worthy of  which  is  semivolatile  RAMdisk 
software. 

For  openers,  the  board  offers  the  ability 
to  back-fill  the  void  left  between  an  IBM 
PC  AT's  maximum  5I2K  bytes  of  in- 
stalled main-board  memory  and  the  MS- 
DOS  limit  of  640K.  From  here,  additional 
memory  on  the  board  can  be  expanded  up 
to  2.5  megabytes  at  a  list  price  of  $1 ,495. 
This  additional  memory  can  be  installed  to 


operate  only  as  conventional  extended 
memory  (suitable  for  RAMdisks,  print 
spoolers,  or  an  operating  system  such  as 
Xenix),  not  as  expanded  memory  con- 
forming to  the  Lotus/Intel/Microsoft  speci- 
fication. 

The  dual-layer  board  appears  to  be  of 
generally  high  quality,  and  the  entire  2.5 
megabytes  will  fit  on  the  main  board — no 
provision  is  made  for  attaching  a  daughter- 
board. Since  it  utilizes  the  full  height  de- 
signed for  the  AT,  you  can  forget  trying  to 
place  this  one  in  the  PC-XT  Model  286. 

The  serial  port  is  controlled  by  an  8250 
UART  chip,  so  the  Grande  Byte  Plus  just 
might  have  a  problem  when  used  in  AT 
compatibles  running  at  speeds  higher  than 
8  MHz. 

Sixteen  DIP  switches  and  three  jumpers 
are  used  to  configure  the  board  for  your 
particular  installation,  and  you're  likely  to 
become  intimately  familiar  with  them. 
These  are  used  to  conform  to  the  base 
memory  installed  on  the  computer's  moth- 
erboard, the  amount  of  memory  on  the 
STB  board  itself,  and  both  parallel  and  se- 
rial port  logical  designations. 

To  install  the  Grande  Byte  Plus,  you'll 
need  the  SETUP  program  on  the  IBM  PC 
AT  diagnostics  disk  (a  few  of  the  AT 
clones  offer  this  program  within  their 
ROM  circuitry),  because  the  first  message 
encountered  after  installing  the  board  will 
be  "  164 — memory  size  error."  No  prob- 


STB  Systems'  Grande  Byte  Plus  can  back-fill  the  void  left  between  an  IBM  PCI  AT  s  maximum 
512K  bytes  of  installed  mainboard  RAM  and  the  MS-DOS  limit  of640K. 


CM  FACT  FILE 


Grande  Byte  Plus 

STB  Systems  Inc. 
P.O.  Box  850957 
Richardson,  TX  75085 
(214)234-8750 

List  Price:  With  no  memory,  $319;  with 
512K  RAM,  $579;  with  1  Mbyte,  $745;  with 
2.5  Mbytes.  $1,495. 
Requires:  AT-size  16-bit  slot. 
In  Short:  A  middle-of-the-road  2.5-Mbyte 
expanded  memory  multifunction  board  for 
AT  owners  only.  Better-than-average  soft- 
ware makes  it  worthy  of  consideration. 
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lem,  really — just  run  the  program  and  tell 
the  system  how  much  memory  is  allocated 
to  DOS  and  how  much  you  have  in  the  ex- 
panded area. 

You're  likely  to  find  a  bit  of  difficulty 
with  the  manual's  DIP  switch  configura- 
tion charts.  There  are  a  bunch  of  them,  and 
the  information  needed  to  configure  the 
DIP  switches  may  be  beyond  novice  AT 
users.  You  might  want  to  enlist  the  help  of 
a  benevolent  hacker  (more  than  a  few  high 
school  students  fill  the  bill)  to  help  out. 

STB's  trump  card  lies  in  the  software 
supplied  with  the  package.  The  PC  Accel- 
erator (PC A)  disk  contains  a  number  of 
programs,  the  most  useful  of  which  has  got 
to  be  the  RAMdisk  emulator.  Up  to  ten 
RAMdisks  can  be  configured  in  the  ex- 
tended memory  area,  and  they  behave  just 
like  their  physical  counterparts,  only  much 
faster.  Unlike  most  other  RAMdisks, 
those  installed  with  the  PCA  software  can 
survive  a  Ctrl-Alt-Del  warm  boot  without 
losing  any  information.  Of  course,  every- 
thing will  be  lost  if  the  power  is  turned  off. 

Up  to  three  printer  buffers  can  be  set  up 
in  extended  memory,  and  a  utility  program 
allows  you  to  swap  the  printer's  port  as- 
signment (LPTl,  LPT2,  or  LPT3)  elec- 
tronically as  opposed  to  physically  moving 
the  cables  on  the  back  of  the  computer. 

A  PCA  installation  option  allows  you  to 
add  password  protection  to  the  AT's  hard 
disk.  On  startup,  the  correct  password 
must  be  entered  in  order  for  the  boot  pro- 
cess to  continue.  Entering  the  wrong  pass- 
word will  cause  the  computer  to  go  into  a 
coma.  Unfortunately,  this  protection 
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Today  ife  almost  impossible 
to  communicate  My  without  text 
and  graphics  on  the  same  page. 


Lotus  ManvscripC" 
rnakesileasytoput. 
(icoliunnfKf  text  and 
a  graphic  element 
side  by  side. 


Jbu  can  import 
scyphisiicaieigraphics 

to  enhanrr  the  rom- 
munU:atioit.s  value 
of  any  urilten 
document. 


Spreadsimts,  graphics 
andcharts from  l-ZS^  • 
andSffmfium^am 


teatonOiescanepage. 


Vm  can  throw  cojuay 
'  yoursdssorsandi^, 

cut  and  paste  an  a 
thing   the  past 


Since  early  cave  drawings,  people 
hawe  found  graphics  quite  effective  in 
onnmunications.  Yet  in  our  informal ion- 
dijven  sod^,  graphics  have  taken  a  back 
seattottie  wifttenwoid.  Ftam  typewiiteR 


Try  U  like  this.       Or,  try  it  like  Hds. 

Ow'iarUelligentpriMjbrmaUer  gives  you 
gnatcaiM  asndJlaatniiJty  oversize  and 
pt)sitk>akng(fffngpkicsonlhejiagB. 


to  word  processing,  gts^hical  elements 
have  been  treated  lite  afterthoughts,  rele- 
gated to  "exhibit  on  next  page"  or  "cut 
and  paste"  status. 

Lotus  Manuscript  is  the  first  word 
processor  that  is  truly  a  complete  docu- 
ment creation  system.  It's  ideal  for  the 
needs  of  tedinical  writers  and  writers  of 
tong  complex  documents. 

Manuscript  allows  you  to  easily  mix 
text  on  the  same  page  as  graphics;  ele- 
ments from  1  -2-3  and  Symphony,  graphics 
liom  Freelance  Plus,  or  diagrams  and 
scanned  images  fix)m  other  sources. 

With  our  Document  Preview  feature 
you  can  see  gre^hics  and  text  on  the  same 
page  before  it's  printed,  with  a  zoom  capa- 
bilBy  that  lets  you  take  a  closer  kxdc  for 
proofing  your  layouts  «- equations. 


Manuscript  is  designed  to  work  on 
most  IBM*  PCs  and  compatiblesf  Its  ^miliar 

1-2-3  interfece  makes  it  easy  to  use.  And 
our  Manuscript  evaluation  kit  makes  it  ea^ 
to  try.  RfIIO.OO,  you'll  get  a  presentation 
disk,  worldngsoftware,andatutorial  manual, 
lb  get  your  evaluatfon  kit,  call  1-800-345- 
1043,  askfor  lot 
#QA-1450.Or,for 
more  information, 
see  your  autho- 
rized Lotus  Dealer, 
or  write  Lotus 
Development 
Corp.,  90  Annex, 
Atlanta,  GA 
30390-03070. 

Lotus  Mamisciiptn. 


_Clg7liiti»te»tlngBa«CcynBnn,JiiW 
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FACT  FILE 

JRAM  AT-3 
Tall  Tree  Systems 
2585  E.  Bayshore  Rd. 
Palo  Alto,  CA  94303 
(415)964-1980 

List  Price:  With  no  memory,  $349;  with 
512K  RAM.  $439;  with  1  Mbyte,  $529;  with 
2  Mbytes,  $709. 
Requires:  AT-size  16-bit  slot. 
In  Short:  EMS  memory  access  speed  sets 
the  JRAM  AT-3  above  the  rest.  Amenities  in- 
clude assembly-language  source  code  for  the 
software  and  a  modem  cable. 
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■  STB'sFCA  installa- 
tion option  allows  you  to 
add  password  protection 
to  the  AT's  hard  disk. 


scheme  can  be  circumvented  simply  by 
booting  the  computer  from  a  DOS  system 
disk. 

STB's  Grande  Byte  Plus  and  the  PC 
Accelerator  software  add  up  to  a  splendid 
package  for  those  who  require  only  ex- 
tended memory  in  their  AT. 


TALL  TREE  SYSTEMS 

JRAM  AT-3 

Quick  memory  access  is  what  distin- 
guishes Tall  Tree  Systems'  JRAM  AT-3 
from  the  rest  of  the  boards  in  this  review. 
Through  sound  hardware  design  and  effi- 
cient EMS  device  driver  software,  this 
multifunction  board  ripped  through  the  PC 
Labs  benchmark  test  software  faster  than 
any  other  tested.  Both  reading  and  writing 
to  the  Lotu.s/lntel/Microsoft  EMS  were  ap- 


proximately 20  percent  faster  than  the 
nearest  competitor. 

This  doesn't  necessarily  imply  that  the 
JRAM  AT-3  would  be  the  first  choice  for 
one  of  the  hyperthyroid  AT  clones  with 
their  12-MHz  clock  rates.  The  2  mega- 
bytes of  socketed  RAM  chips  on  the  main 
board  are  rated  for  150-microsecond  oper- 
ation, and  while  they  performed  flawlessly 
on  the  test  8-MHz  system,  they  would 
probably  falter  on  one  of  the  faster  sys- 
tems. Controlled  by  an  8250  UART  chip, 
the  serial  port  would  also  have  problems  at 
higher  speeds.  The  manual,  in  fact,  states 
that  the  board  is  not  guaranteed  to  work 
faster  than  8  MHz  with  one  wait  state. 

Construction  of  the  JRAM  AT-3  is  a  bit 
different  from  all  the  rest  in  that,  where 
most  manufacturers  put  the  1/0  port  hard- 
ware on  the  main  board  with  a  daughter- 
card  containing  at  least  some  of  the  memo- 
ry, the  JRAM  AT-3  has  up  to  2  megabytes 
of  RAM  chips  on  the  main  board,  and  a 
smaller  add-on  board  handles  the  serial 
and  parallel  port  chores.  Construction  of 
both  boards  appears  to  be  of  very  good 
quality,  and  all  of  the  RAM  chips  are  sock- 
eted for  easy  replacement.  Too  tall  to  fit  in 
an  IBM  PC-XT  Model  286,  it  can  only  be 
used  in  an  AT  or  compatible. 

Hardware  configuration  comes  in  the 
form  of  16  DIP  switches  and  12  jumpers. 
The  reason  that  there  are  so  many  jumpers 
is  that  the  serial/parallel  module  is  used  on 


a  number  of  other  Tall  Tree  boards  as  well 
as  this  one. 

One  very  thoughtful  inclusion  with  the 
JRAM  AT-3  is  a  4-foot-long  modem  ca- 
ble. Most  board  makers  leave  you  to  your 
own  devices  in  conjuring  up  a  cable  from 
the  AT-style  DB-9  connector  to  your  mo- 
dem's DB-25  connector.  No  big  deal,  real- 
ly, but  appreciated  nevertheless. 

The  documentation  supplied  is  well 
prepared  and  complete,  though  not  the 
thing  for  people  whose  knowledge  of  the 
computer  is  limited  to  turning  it  on  and 
running  their  word  processor.  It's  quite  a 
bit  more  technically  oriented  than  most, 
and  it  assumes  that  you  have  a  fair  under- 
standing of  the  hardware  under  the  AT's 
hood. 

The  JRAM  software  disk  contains  the 
drivers  for  the  EMS,  print  spooler,  and 
RAMdisk  emulator.  These  are  written  to 
the  boot  disk's  root  directory  with  the  DOS 
COPY  command,  and  you'll  have  to  edit 
the  CONFIG.SYS  file  for  them  to  execute 
on  start-up.  Several  other  packages  make 
this  an  almost  automatic  task.  A 
README  file  contains  updated  informa- 
tion about  the  contents  of  the  disk. 

There  are  quite  a  number  of  device 
drivers  on  the  disk;  they  can  be  used  to  tai- 
lor the  JRAM  AT-3  to  your  needs.  Drivers 
are  supplied  to  establish  a  portion  of  the 
board's  memory  for  EMS  operation,  to  set 
aside  a  portion  of  RAM  as  a  print  spooler, 
and  for  the  creation  of  RAMdisks  in  both 
extended  and  expanded  memory.  The  as- 
sembly language  source  code  files  for  a 
number  of  these  are  supplied,  just  in  case 


Tall  Tree  Systems'  JRAM  AT-3  has  a  quick  memory  access  feature  that  reads  and  writes  to  EMS  at 
least  20  percent  faster  than  other  boards  in  this  review. 
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Today  it's  almost  impossible 
to  commimicate  My  without  text 
and  graphics  on  the  same  page. 


Lotm  MamiscripV^ 
makes  it  easy  to  put 
a  column  of  teoct  and 
a  graphic  element 
sidebyside. 


Spreadsheets,  graphics 
andchartsfmm  1-2-3^  - 
and  Si/mph(My^  can 
easily  be  mixed  with 
text  on  the  same  page. 


Recent  Robotic  Hand  Research 

IheicnUy.  there  «r  two  disparate  ipprwrfaes  »  (npper  consouction.  with  conrnxMidingly 
difTerem  desifn  tptli.  The  two  types  »n  mdusiri&l  bands  and  omni  hands.  Induunal  hands  are 
faiily  simple,  uai-functioa.  one  or  two  DOF  (rippen  which  are  currently  betng  used  for  such 
)obB  as  welding  and  assembly-type  runcuons.  Omni  hands  are  con^x.  mulupic  DOF  hands. 

Amhfopomorphtc  hands  are  suppk- 
■  mealed  by  lophisdcated  hardware 
and  feedtMck  control  and  olTer 
many  advanuges:  a  large  range  of 
(notion  and  the  ability  to  pick  up 
objccu  and  manipulate  delicate 
paru  without  causing  damage  lo 
them.  Maintaining  i  suble  grasp, 
high  costs,  and  complexity  of  con- 
Irol  relegate  this  hand  to  the  staiut 
of  a  researeh  tool  for  the  present 
The  compleury  of  the  additional 
degrees  of  freedom  inherent  in  the 
Omni-hand  is  illustrated  in  Figure  1. 

Until  concurrem  work  in  dccision-imking,  task  strategy,  and  vision  systems  is  developed,  the 
pomuial  of  this  hand  cannol  be  realiied.  The  decreasing  cost  of  prodiKing  a  functional  hand 
with  more  than  one  degree  of  hwkxn  is  speeding  acceptance  by  indasoy  as  iUustraied  in  the 
I6)k>wtng  graph. 

The  cost  figures  are  based  on  a  three 
fingered  hand,  each  ringer  supponing 
three  DOFt.  Lower  acquisition  cotti 
will  allow  an  increase  in  the  number 
of  degrees  of  freedom  employed  in 
industrial  hands.  Placing  the  control 
for  the  hand  on  the  arm  so  as  to 
leducc  the  weight  on  the  hand  itself 
also  lowers  cost.  The  hand-object 
system  was  tnodelled  as  a  rigid  body 
system,  in  which  a  heuristic  for  a 
subic  grasp  is  i  grasp  that,  when 
altered  by  an  external  force,  seeks  to 
produce  a  moaon  or  force  to  ictum 
the  system  to  stability. 


You  can  import 
sophisticated  graphics 
from  FVeelancf^  Plus 
to  enhance  the  com- 
munications value 
of  any  uritten 
document. 


Yon  can  throw  aivay 
'  your  scissors  and  glue, 
cut  and  paste  are  a 
thing  of  the  past. 


Since  early  cave  drawings,  people 
have  found  graphics  quite  effective  in 
communications.  Yet  in  our  information- 
driven  society  graphics  have  taken  a  back 
seat  to  the  written  word.  From  typewriters 


Try  it  like  this.       Or,  try  it  like  this. 

Our  irUelligent  print  formatter  gives  you 
great  control  and  flexibility  over  size  and 
positioning  of  graphics  on  the  page. 


to  word  processing,  graphical  elements 
have  been  treated  like  afterthoughts,  rele- 
gated to  "exhibit  on  next  page"  or  "cut 
and  paste"  status. 

Lotus  Manuscript  is  the  first  word 
processor  that  is  truly  a  complete  docu- 
ment creation  system.  It's  ideal  for  the 
needs  of  technical  writers  and  writers  of 
long  complex  documents. 

Manuscript  allows  you  to  easily  mbc 
text  on  the  same  page  as  graphics;  ele- 
ments from  1  -2-3  and  Symphony,  graphics 
from  Freelance  Plus,  or  diagrams  and 
scanned  images  from  other  sources. 

With  our  Document  Preview  feature 
you  can  see  graphics  and  text  on  the  same 
page  before  it's  printed,  with  a  zoom  capa- 
bility that  lets  you  take  a  closer  look  for 
proofing  your  layouts  or  equations. 


Manuscript  is  designed  to  work  on 
most  IBM*  PCs  and  compatiblesf  Its  familiar 
1-2-3  interface  makes  it  easy  to  use.  And 
our  Manuscript  evaluation  kit  makes  it  easy 
to  try.  For  $10.00,  you'll  get  a  presentation 
disk,  working  software,  and  a  tutorial  manual, 
lb  get  your  evaluation  kit,  call  1-800-345- 
1043,  ask  for  lot 
#QA-1450.  Or,  for 
more  information, 
see  your  autho- 
rized Lotus  Dealer, 
or  write  Lotus 
Development 
Corp.,  90  Annex. 
Atlanta,  GA 
30390-03070. 

Lotus  Manuscript. 


©  1987  Lotus  I>wtotinient  CViqRiraUan.  LoOb,  12  3.  S>-mphony  and  Krwlaiu*  an*  ir^nu-m)  lracy.>niar1a  and  Uitus  Manua-npt  b  a  trademari:  of  I/Kus 
Dnda|iiwnQxpanlian.lBUisaic)BBndtiidB^  'MinuKriptandHanuimiilKvikiaUanKiliiquireSISXanlthaiddiak^ 


Ccr 


ORIGINAL 


Slotless 


Clock 


Never  enter  date  and  time  into  your  personal 
computer  again.  dClock  II,  the  original  slotless,  real-time  clock- 
calendar.automatically  does  it  for  you  when  vou  turn  your  computer  on. 
dClock  11  docs  not  take  up  a  valuable  expansion  slot  in  your  computer.  It  plugs 
into  the  back  of  your  lloppv  disk  drive,  and  can  \x  installed  in  less  than5  minutes. 

With  dClock  II  you  gel: 

•  Compatibility  with  most  all  personal  computers,  including  PC,  XT*.  AT. 
turbo  types,  and  even  non-IBM*  compatitjlc. 

•  Software  on  a  diskette  for  easy  installation. 

•  30-day  money-back  guarantee,  I  year  limited  warranty. 

•  User  d(K  umentation  and  instructions  for  upgrading 
your  IBM  XT  or  Compaq  Portable®  memory  to  fi40K 
easily  and  without  using  any  expansion  slots. 
dClock  II  also  includes  standard,  replaceable,  lithium 
battery  backup,  100  year  calendar, 
automatic  cnd-of-month  recognition, 
automatic  leap  year  compensation. 
Don't  Ik-  misled  by  imitators. 
dClcK'k  II  is  the  original  slotless 
clock-talendar. 

$69.95 

PU  a.w  add  $2.00  for 
shipping  and  handling 

To  purchase  yoiu'  dCUx  k  II. 
ask  your  compuier  dealer 
or  call: 
(214)  788-5198 


dClock  II  and  Microsync 
are  trademarKs  o(  Mtcrosync.  Inc 
IBM  and  XT  are  registered  trademarks 
ot  International  Business  Machines 
Compaq  is  a  re^stered  trademark 
of  Compaq  Computer  CorporatKXi 

P.O.  Box  116302  •  Carrolllon.  Texas  75011  •  Dealer  inquiries  welcome. 
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DataSaverfflO 

standby  UPS  _   

Power  protection  for  high-level  microcomputers  with 
peripherals,  multi-tasking  systems,  and  communi- 
cation networks  is  here,  now,  with  the  400  Watt 
DataSaver.  Placed  between  the  desktop  computer 
and  system  monitor,  the  DataSaver  400  features 
a  master  power  switch  directing  four  power  outlets. 
2-stages  of  overvoltage  transient  suppression  and 
built-in,  automatically  recharged  batteries  stand  by 
to  assure  clean,  uninterrupted  power.  90  and  200 
Watt  models  available. 


• 

• 

 1 

Cuesta  Systems  Corporation 


3440  Roberto  Court 

San  Luis  Obispo,  OA  93401 


M.ide  with  pride  in  the  USA  


80b/541  4160  TLX  4949381  CUESIA 
Oe.iler,  VAH.  &  OEM  inquiries  invitud. 


CIRCLL  m  ON  READER  SER\  ICL  CARD 

PC  MAGAZINE 


■  MULTIFUNCTION  BOARDS 


y  M  E  D  I  T  O  R 
&  C   H   O   I   C  E 


•  Advantage  Premiiun 

•  Eccell 

It's  lough  to  come  up  with  a  clear- 
cut  choice  from  this  array  of func- 
tionally similar  multifunction 
boards.  After  all,  they  all  do  roughly 
the  same  things  and  at  similar  per- 
formance levels.  In  the  final  analy- 
sis, it's  the  excellent  software  and 
documentation  that  give  AST  Re- 
search's  Advantage  Premium  a  nod 
by  the  smallest  of  margins.  The  wise 
inclusion  of  Quarterdeck's  DESQ- 
view  software  package  gives  it  the 
edge  in  usefulness. 

Orchid  Technology's  Eccell  has 
the  distinction  of  being  the  only 
board  in  the  group  to  utilize  a  highly 
advanced  memory  error  correction 
scheme.  As  desktop  .systems  swell  to 
minicomputer-.sized  memory  config- 
urations, this  feature  alone  could 
prevent  an  otherwise-productive 
day  from  turning  into  a  nightmare. 

Honorable  mention  should  be 
tnade  of  Profit  System's'  Elite  16  for 
its  advanced  hardware  technology, 
allowing  16  megabytes  of  memory 
to  reside  on  a  single  board,  and  to 
Intel  Corp.  's  Above  Board PSI286 
for  its  ease  of  setup. 


you  want  to  try  and  figure  out  what  they 
are  really  doing  with  your  system. 

Although  the  basic  JRAM  device  driver 
runs  a  parity  check  on  the  expansion  mem- 
ory each  time  the  computer  is  booted,  a 
more  detailed  program  is  supplied  that  al- 
lows you  to  narrow  the  problem  to  an  indi- 
vidual chip. 

If  your  primary  consideration  is  the 
fastest  po.ssible  recalculation  time  on  that 
overly  large  1-2-.^  spreadsheet,  then  this  is 
the  board  for  you.  Just  keep  in  mind  that  it 
might  have  a  problem  when  used  in  ATs 
running  at  speeds  above  8  MHz. 

Frank  Bican  is  a  departmental  computer 
resources  superx  isor  at  a  Clevelaiui  tnedi- 
cal  center. 
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Case  History  #60341 


"A  major  petroleum  products  com- 
pany comes  to  mind,"  said  Bill 
Kilpatrick,  of  The  Software  Works! 
of  Glendale,  California.  "It  was  a 
big  project.  They  had  already  been 
through  two  expensive  failures 
with  other  companies  who  could 
not  dehver  the  custom  software 
they  needed.  It  was  a  Point  of  Sale 
system,  a  cash  register  interface 
and  custom-accounting  software 
for  their  entire  franchised  chain 
of  convenience  stores,  gas  stations 
and  auto  tune-up  centers.  It  had 
to  be  done  fast  and  it  had  to  work. 
Our  competition  proposed  a 
dBASE  III+  solution.  We  pro- 
posed DataFlex.  I  said,  'I'll  make 
a  challenge,  if  we  can't  deliver 


the  completed  project  faster  using 
DataFlex,  following  the  exact 
specifications  that  have  already 
been  laid  out,  then  you  don't  have 
to  pay  us  a  dime.'  We  knew  we 
could  do  the  job  right  and  we 
knew  we  could  do  it  faster  with 
DataFlex." 

A  Powerful  4GL  Speeds 
Development 

"DataFlex  is  an  ideal  language  for 
rapidly-turning  system  specifica- 
tions into  software  solutions  that 
really  work,"  said  Kilpatrick.  "I 
really  like  the  fact  that  the  actual 
data  entry  screens  are  part  of  the 
program  itself.  It  is  very  useful  in 
writing  programs.  This  capability 
has  also  helped  us  to  quickly  write 
comprehensive  user  doctunenta- 


tion.  Speed  and  accuracy  of 
development  is  very  important  to 
us.  Features  like  the  macros,  the 
program  generator  and  report 
generator  enable  us  to  do  more, 
using  less  code,  in  a  lot  less  time." 

Take  the  first  step  to  more  effi- 
cient program  development  today. 
Return  the  coupon  below  for  your 
free  DataFlex  Demonstration 
Diskettes. 


*^There's  no  question  about 
it...DataFlex  has  won 
us  major  contracts." 


Bill  Kilpatrick,  The  Software  Works!  of  Glendale,  CA 


DataFlex  ia  a  Registered  IVademark  of  Data  Access  Corporation 
dBASE  m  -t-  is  a  trademark  of  Ashton-lkte 
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Data  Access  Corporation 
14000  S.W.  119  Avenue 
Miami,  Florida  33186  ' 
(305)  238-0012 

TELEX:  469021  Data  Access  CI 
FAX:  (305)  238-0017 


BORNTORUN 


When  you're  ready  to  stop  working  in  slow 
motion,  you're  ready  for  the  speed  and  raw 
power  of  the  CPU  Mini  286. 

You'll  crunch  those  numbers  and  muscle 
through  those  words  faster  than  you  ever 
thought  possible.  With  your  choice  of  models 
that  race  along  at  8, 10  or  a  screaming  12 
megahertz.  So  fast  that  regular  PCs  look  like 
they're  sleepwalking. 

And  our  systems  don't  run  out  of  gas  either 
Because  endurance  comes  built  in.  So  you  can 
keep  on  running  just  as  fast  as  you  can. 

We  even  give  you  a  smaller  box,  with  a 
footprint  20%  smaller  than  the  IBM  PC/AT 
Better  yet,  our  systems  are  fiiUy  compatible, 
cost  thousands  less  and  run  up  to  50%  faster. 


Best  of  all,  systems  start  for  as  low  as  $975.  All 
backed  up  with  a  full  one  year  warranty.  And  an 
unconditional  15-day  money  back  guarantee. 

Call  us  today  for  advice  on  how  your  system 
should  be  configured.  (For  the  more  sedate,  we 
also  offer  the  CPU  Tbrbo  which  only  runs  three 
times  faster  than  the  IBM  PC/XT.  For  the  real 
speed  freak,  ask  us  about  our  new  CPU  386. 
It's  outrageous.) 

Call  1-800-824-2936. 

In  California, 
1-800-662-6111. 

^^7^  Computer 
E  Products 
—  United 

©  1987  Computer  Products  United,  Los  Angeles,  California 
IBM  XT  and  AT  are  registered  trademarks  of  IBM 
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COMPUTERS  ■  WINN  L.  ROSCH 


NEC  APC IVS: 

COPYCAT 
ENGINEERING 
AT  ITS  BEST 


hen  sharpening 
the  competitive 
edge  for  slicing 
'into  IBM's  sales, 
makers  of  compati- 
ble computers  generally  rely  on  one  of  two 
strategies:  building  their  machines  smaller 
or  making  them  faster.  Taking  advantage 
of  both  tactics,  the  new  APC  (Advanced 
Personal  Computer)  IV  PowerMates  1  and 
2  from  NEC  Information  Systems  assault 
IBM  with  a  double-edged  challenge. 

Unfortunately,  compact  size  and  brisk 
microprocessing  are  not  virtues  of  both 
PowerMate  products.  The  PowerMate  1 , 
almost  a  midget  by  IBM  PC  AT  standards, 
has  a  footprint  of  6'/2  by  1  Wi  by  1 6'/2  inch- 
es (HWD),  or  about  5  inches  smaller  than 
an  IBM  PC  AT,  but  it  runs  only  as  fast  as 
the  8-MHz  IBM  AT  prototype.  The 
PowerMate  2  can  sprint  at  a  10-MHz  rate, 
but  its  AT-size  frame  does  nothing  to  free 
up  your  desk  space.  These  two  machines 
are  direct  descendents  of  and  replacements 
for  the  NEC  APC  IV,  which  was  reviewed 
in  "Competing  at  the  Top:  High-Perfor- 


mance  ATs,"  PC  Magazine,  Volume  6 
Number  2. 

With  prices  that  rate,  at  best,  average  in 
the  highly  competitive  AT  clone  mar- 
ket—$1 ,845  for  the  PowerMate  1 ,  $2,445 
for  the  PowerMate  2 — the 
new  NEC  computers  have 
little  allure  other  than  the 
name  and  reputation  of 
their  manufacturer  and  their 
quality  construction.  (A 
NEC  spokesman  says  that 
NEC  is  still  analyzing  what 
effect  the  U.S.  tariff  will 
have  on  Japanese  comput- 
ers and  other  electronics 
products.  He  also  noted 
that  NEC  plans  to  strength- 
en its  policy  of  building  ^^^^^h 
products  in  the  country  in  ^^^^^ 
which  they  will  be  sold.)  As  for  innova- 
tion, the  NEC  engineers  seem  to  be  suffer- 
ing from  electronic  echolalia,  their  designs 
being  little  more  than  rote  repetition  of 
what  others  have  done. 

The  NEC  name  does  have  a  lot  of  pow- 


NEC  s  new  AT  compatibles — 
the  APC  IV  PowerMates  J  and  2 — try 
to  slice  off  their  own  share 
of  IBM's  sales  with  the  traditional 
strategy  of  compatible  makers: 
smaller  size  and faster  processing.  But 
their  best  weapon  is  likely  to 
be  quality  engineering. 
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■  NECAPCrVPOWERMATESl  AND2 


er  behind  it:  known  in  nearly  every  field  of 
electronics,  the  $13  billion  company  pro- 
claims itself  number  one  woridwide  in 
semiconductors  and  number  three  in  per- 
sonal computers.  With  but  one  exception, 
however,  names  are  hardly  a  selling  point 
in  the  American  PC  marketplace  to- 
day— and  that  exception  uses  initials  quite 
different  from  NEC. 

Thus  the  only  hope  the  PowerMates 
have  for  acquiring  a  diare  of  the  PC  maiket 
depends  on  high  quality.  NEC  has  nothing 
to  be  ashamed  of  with  this  equipment. 
Bodi  PowefMates  are  well  designed  and 
well  built,  and  they're  among  the  quietest 
compatibles  around.  Although  they  don't 
stand  out  fiom  any  of  the  other  unabashed 
AT  clones  on  the  market,  they  will  easily 
earn  their  keep.  That  alone  may  be  enough 
to  make  them  successful.  Then  again,  it 
has  to  be. 

JAPANESE  TWINS  The  two  Power- 
Mates  are  truly  a  pair— almost  £ratemal 
twins.  They  share  many  d'die  same  design 
touches  and  much  of  the  same  technology, 
all  of  which  is  crafted  in  Japan. 

Bodi  are  styled  as  squared-ofT  boxes  in 
a  pale  gray  beige  with  just  a  touch  more 
brown  than  in  the  standard  IBM  paint  job. 
The  front  panels  are  mostly  tnatohing  plas- 
tic,  with  their  separate  functional  areas 
outlined  by  8-inch-wide  sculpted  valleys. 
At  front  left,  both  systems  have  inset  gray 
indicator  panels  with  power  and  drive  ac- 
tivity indicators. 

Of  course,  each  PowerMate  has  its  own 
individual  variations.  The  front  panel  of 
the  PowerMate  1  is  essentially  flat,  while 
the  PowerMate  2's  lower  edge  is  tucked  in 
about  half  an  inch  to  make  the  machine 
look  somewhat  less  massive.  The  Power- 
Mate  2  also  adds  a  system  keylock  (which 
also  doubles  as  a  reset  switch)  and  a  speed 
imficalorLED. 

The  PowerMate  I  can  house  up  to  three 
drive  units:  two  horizontal  5 '/4-inch  half- 
heights  and  a  3'/2-inch  drive  mounted  on 
its  edge.  The  PoweiMate  2  has  room  on  its 
front  panel  for  four  of  the  wider  drives. 
And  there's  space  for  an  additional  half- 
height  S  '/4-inch  bay  tucked  out  of  sight  un- 
der the  right-hand  stack  of  two. 

Although  attractive,  the  removable 
front  panels  of  the  PowerMates  add  an  ex- 
tia  obstacle  to  die  do-it-yourselfer  who 


wants  to  expand  his  PowerMate  with  a 
more  powerftil  disk  drive.  Before  you  can 
install  adrive,  you  must  lemove  the  front 
panel  by  extracting  two  Phillips  screws  in 
the  rear  and  releasing  two  plastic  tabs — an 
additional,  though  not  arduous,  step. 

Although  the  system  boards  of  the  two 
PowerMates  differ  in  design  details,  both 
are  built  on  the  same  electrical  foundation: 
the  Chips  and  Technologies  AT  integrated 


■  Both  PowerMates  are 
well  designed  and  well 

built  and  will  easily 
earn  their  keep.  That 
alone  may  be  enough  to 
make  them  successful. 


circuit  set.  The  faster  PowerMate  2  uses 
premiimi  10-MHz  parts. 

The  PowerMate  1  matches  the  perfor- 
mance of  the  standard  8-MHz  AT  exactly, 
whidi  is  undeistandable  considering  tfiat 
both  the  IBM  and  NEC  machines  use  the 
same  microprocessor — an  80286 — oper- 
ating at  the  same  speed  with  the  same  num- 
ber of  wait  states  (one).  Of  course,  the 
PowerMate  I  has  a  vacant  socket  where 
you  can  slide  in  an  80287  numeric  co- 
processor. NEC  does  not  specify  the  oper- 
ating speed  of  0iis  chip,  nor  the  speed  rat- 
ing required. 

The  PowerMate  2  pushes  the  speed  lim- 
it up  by  2  Mfb  (bat  doesn't  cut  die  wait 
states)  to  deliver  a  20  to  30  percent  perfor- 
mance improvement  over  a  top-of-the-line 
IBM  PC  AT.  It,  too,  prepares  a  pad  for  an 
80287  but  does  not  specify  its  operating 
speed. 

The  operating  speed  of  the  PowerMate 
2  is  software  selectable:  either  8  or  10 
MHz.  The  chosen  speed  is  stored  in 
CMOS  memory,  so  the  machine  remem- 
bers its  speed  settiiig  even  after  it's  shut 
down. 

The  standard  operating  system  shipped 
with  both  machines  (at  least  the  review 
unks)  is  MS-DOS  3.2.  NEC  also  inchided 


GW  BASIC  3.2  and  a  disk  of  diagnostics 

with  each  system. 

Among  AT  oompatMes,  die  Power- 
Mates  are  unusual  in  diat  both  come  with 
the  standard  640K  RAM,  the  full  DOS 
complement — but  no  more.  Most  of  to- 
day's system  designers  opt  for  a  full  mega- 
byte, giving  you  a  little  extra  to  use  as  a 
RAM-based  disk  emulator  or,  with  the 
proper  device  driver,  as  EMS  memoiy. 

Because  neidier  of  the  PowerMates  re- 
serves vacant  sockets  for  onboard  RAM, 
you  must  use  separate  boards  to  expand 
system  memory.  In  the  NEC  schenie  of 
things,  this  memory  must  be  added  in  in- 
crements of  5 12K,  with  a  total  of  2  mega- 
bytes fittiiig  on  eadi  expansion  board.  The 
PowerMate  1  can  accommodate  8  mega- 
bytes of  memory;  the  PowerMate  2,10. 

The  ROM-based  BIOS  bears  a  Phoenix 
Technologies  Limited  copyright  dated 
1985,  and  the  latest  BIOS  revision  was 
dated  February  27,  1987.  This  firmware 
code  is  c(Mitained  in  a  pair  of  socketed 
32K-byte  ROM  chips,  widi  two  vacant 
ROM  .sockets  available  for  adding  more 
ROM,  per  IBM  practKe. 

The  PowerMate  system  board  circuitry 
includes  the  standard  communications 
ports.  Both  PowerMate  models  offer  a  sin- 
gle IBM-fltandaid  parallel  printer  port  diat 
terminates  in  a  female  DB  -25  connector  on 
the  back  panel.  The  PowerMate  I  gives 
you  one  serial  port  as  standard  equipment; 
die  PowerMate  2  has  two.  Serial  ports  for 
both  machines  come  with  AT-standard 
male  DB-9  coiuiectors. 

The  floppy  disk  controller  electronics 
are  also  pmt  of  die  native  endowment  of 
the  system  boards  of  both  PowerMates.  A 
shcHt  ribbon  cable  plugs  into  the  board, 
dien  tuns  to  die  drive.  The  cMe  of  die 
PowerMate  2  has  an  extra  connector  for  a 
second  drive.  The  PowerMate  1  adds  one 
fintiier  connector  to  this  cable  so  that  a  3 16- 
inch  drive  can  be  |4ugged  into  it  widnut  an 
adapter. 

All  PowerMate  models  also  include  a 
built-in  clock  and  CMOS  omfiguration 
memory,  both  kept  alive  when  the  com- 
puter is  switched  off  by  a  Panasonic  BR- 
E2  6- volt  lithium  battery.  The  battery  is  at- 
tached to  the  rear  of  die  system  unit  chassis 
with  Vclcro;  and  6-inch  leads,  .soldered  to 
the  battery  itself,  conduct  its  current  to  the 
system  boaid. 
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■  NEC  APC IV  POWERMATES  1  AND  2 


The  APC  IV  Fow  crMiitc  I  isNLC'i  compiu  l 
iinil.  It  luts  ti  lhotpriiil  nf6'/:  hy  16'/:  hy  16'/: 
inches  iHWDi.  or  ahoui  5  inches  snuiller  than 
the  IBM  PC  A  T.  Hut  it  runs  only  as  fast  as  the  S- 
MHz  AT  prototype.  Rather  than  usina  e.xotie 
circuitry  to  slim  down  the  system  unit,  NEC  has 
eliminated  two  e  \pan.'iion  slots  anil  placed 
.■some  circuitry  <m  a  dauf;hiercard. 


BOARD  R€M>M  Rather  than  using  exot- 
ic circuitry  or  revolutionary  designs  to  slim 
down  the  PowerMate  1  system  unit,  NEC 
has  eliminated  two  expansion  slots  and 
placed  some  circuitry  on  a  daughtercard. 
Consequently  the  machine  features  six  ex- 
pansion slots,  five  of  which  use  the  16-bit 
AT  bus  and  the  sixth,  the  XT-style  8-bit 
bus.  The  daughtercard  is  fastened  to  the 
left  of  the  main  drive  bay  with  a  steel 
bracket.  Unaccountably,  one  of  the  VLSI 
chip  sockets  is  unHlled  in  the  PowerMate 
I ,  a  waste  of  space  in  a  size-sensitive  ma- 
chine. 

The  larger  PowerMate  2  holds  eight 
slots,  exactly  copying  the  AT  scheme:  two 


use  the  8-bit  bus  and  the  rest,  the  16-bit. 

All  expansion  slots  in  both  machines 
are  full-length  and  tall  enough  to  accept 
full-height  AT  expansion  cards.  Card 
guides  are  built  in  for  all  slots.  In  the  stan- 
dard configuration  of  every  PowerMate, 
one  slot  is  occupied  by  a  hard  disk  control- 
ler board  even  if  the  system  is  not  equipped 
with  a  hard  disk  drive.  And  as  with  any 
system,  you'll  also  need  to  fill  a  second 
slot  with  a  display  adapter. 

Although  the  hard  disk  drive  controllers 
used  in  the  PowcrMates  are  NEC  imple- 
mentations, they  behave  as  functional 
equivalents  of  the  Western  Digital  control- 
ler chosen  by  IBM.  The  PowerMate  2's 


»j  FACT  FILE 

NEC  APC  IV  PowerMate  1 

NEC  Information  Systems  Inc. 
1414  Mas.sachusetts  Ave. 
Boxboruugh.  MA  01719 
(6l7)264-«00() 

Ust  Price:  With  640K  RAM.  Intel  80286 
micropnxrcssor,  serial  port,  pardllcl  port,  six 
full-size  expansion  slots,  built-in  cUxrk  and 
calendar,  hard  disk  drive  controller,  one  1 .2- 
Mbyte  floppy  disk  drive,  two  5'/4-  and  one 
3'/!-inch  internal  disk  storage  units.  MS-DO.S 
3.2.  GW-BASIC  3.2.  $1 .845;  with  all  the 
above-mentioned  features  and  keyboard. 
$1 .995;  NEC  MultiSync  monitor.  $900;  Col- 
or Graphics  Board.  $225;  Advanced  Graph- 
ics Board.  $525;  MultiSync  Graphics  Board. 
$649. 

Requires:  Display  and  graphics  adapter. 
In  Short:  A  sirudl-footpdnt  AT  compatible 
that  operates  at  8  MHz  with  one  wait  state.  It 
features  six  expansion  slots,  standard  half- 
height  drive  bays  (one  available ) .  and  a  3  Vt- 
inch  drive  bay. 

CIRCLE  TOO  ON  READER  SERVICE  CARD 


circuitry  is  spread  across  a  full-length 
(13'/2-inch)  board;  the  PowerMate  I  con- 
troller uses  a  shorter  card  ( 10  inches  long). 
Either  controller  can  handle  two  hard  disk 
drives. 

The  first  time  you  boot  up  either  sys- 
tem, an  AUTOEXEC.BAT  file  on  the  vir- 
gin system  disks  checks  the  CMOS  config- 
uration memory  and  automatically  sends 
you  into  the  system  setup  program  if  nec- 
essary. The  NEC  setup  .software  has  a 
moving-bar  menu  system  that  you  can  u.se 
to  change  a  value.  It  then  prompts  you  to 
choose  the  appropriate  responses  from  a 
listing.  This  is  certainly  a  colorful  im- 
provement over  IBM's  austere  AT  setup 
program. 

System  iastallation  is  complicated  by 
hardware  matters.  Both  PowerMate  sys- 
tem boards  bear  two  banks  of  DIP  switch- 
es, one  of  which  you  use  for  selecting 
hardware  options .  The  other  switch  bank  is 
undocumented. 

Using  the  documented  DIP  switches, 
you  can  enable  or  disable  each  of  the  sys- 
tem board  communications  ports  individ- 
ually. Another  DIP  switch  lets  you  select 
the  monitor  type,  and  another  specifies  the 
number  of  floppy  disk  drives — one  or 
two — installed  in  the  system. 
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It's  like  having  256,000 

in  one  box. 


\      Back  in  the 
^  dark  ages  of  pei^ 
sonal  computing, 
world  was 
ruled  by  numbers  and  words. 
Graphics  were  a  nicety,  but  rarely 
a  necessity. 

Welcome  to  the  Renaissance. 
And  to  the  new  IBM®  Personal 
System /2r  Its  talent  for  graphics 
is  dazzling. 

Each  Personal  System /2  can 
paint  up  to  256  colors  on  the 
screen  at  once,  drawing  from  an 
incredible  palette  of  over  256,000. 
And  not  one  of  those  colors  costs 
a  penny  extra. 

Even  in  monochrome,  things 
aren't  monotonous.  There  can  be 
up  to  64  shades  of  gray  for  new 
dimension  and  contrast 

And  the  images  themselves 
are  greatly  improved.  The  tiny 
"pixels"  that  create  the  image  can 
now  be  tinier,  and  there  can  be 


lots  more  of  them.  Even  the  space 
between  them  seems  to  have  disap- 
peared. So  pictures  are  sharp  and 
clearly  defined. 

Better  letters. 

Equally  important,  letters  and 
numbers  are  clean-edged  and 
precise,  looking  more  like  they're 
printed  than  projected.  After  a  few 
hours  with  your  trusty  spread- 
sheet, you'll  appreciate  that. 

You'll  also  like  the  non-glare 
viewing  surface,  and  mountings 
that  tilt  and  swivel  so  your  neck 
doesn't  have  to. 

There  are  four  new  IBM 
displays,  and  each  works  with 
every  Personal  System /2  com- 
puter, all  showing  improvements 
in  price. 

The  12"  monochrome  and 
14"  color  displays  are  great  for 
most  general-purpose  work.  The 
12"  color  display  is  even  sharper, 
ideal  for  detailed  business 


IBM  isa  registered  trademark  of  IBM  Corporation  "Personal  System/2"  is  a  trademartt  of  IBM  Corporation.  OCopyriglit  1987  IBM  Corporation  T 
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crayons 


graphics.  And  for  design  work, 
there's  the  big  16"  color  display 
with  even  higher  resolving  power. 

^ur  favorite  programs. 

Just  about  any  program  you 
can  run  on  the  IBM  Personal 
System/2  will  look  better,  and  will 
likely  be  more  pleasant  to  spend 
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time  with.  Many  other  programs 
are  being  reworked  just  to  take 
advantage  of  the  new  graphics. 

But  the  future  holds  real  sur- 
prises. The  screens  of  the  Personal 
System/2  are  like  a  brand  new 
kind  of  canvas.  How  the  artists  will 
use  them  should  be  something 
to  see. 

For  a  graphic  demonstration, 
call  your  IBM  Marketing 
Representative,  or  visit  an  IBM 
authorized  dealer. 

For  the  dealer  nearest  you,  call 


77ip  IBM  [^-rsoiuil  Syswm  12  The  IBM  l^nonal  System/2 
Monochrome  Display  85()3.        Color  Dkplay  8513. 


The  IBM  Pmonal  Sy^em/2 
Color  Display  8512. 


All  screens  are  actual  and 
unretouched. 


1-800-447-4700,  ext.  9.  (In  Alaska 
call  1-800-447-0890,  in  Canada 
1-800-465-6600.)  IBM' 


X 


The  IBM  Pnsorud  System  12  Model  50  and 
the  IBM  I^rsonal  Syslem/2  Color  Display  8514. 
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■  NEC  APC  IV  POWERMATES  1  AND  2 


The-  NEC  APC  IVPim  erMalc  2  is  ihc 
spcedswr.  Ii  pushes  ihc  speed  limit  up  lo  10 
MHz  (hui  has  one  wail  stale  I  to  f;ive  a  20  lo  30 
percent  peiformance  improvement  overalop- 
oj-the  lme  IBM  fC  AT.  You  t  an  choose  to  run 
the  I'tnverMate  2  at  H  or  10  MHz.  However, 
this  machine  does  iu>lhinf>  to  free  up  your  desk 
space. 


efa   FACT  FILE 

NEC  APC  IV  PowerMate  2 

NEC  Information  Systems  Inc. 
1414  Massachusetts  Ave. 
Boxborough.MA()l7l9 
(617)264-8000 

List  Price:  With  640K  RAM.  Intel  80286 
microprocesstw.  parallel  port,  two  serial 
ports,  eight  full-size  expansion  slots,  hard 
disk  drive  controller,  one  1 .2-Mbyte  floppy 
disk  drive,  five  internal  disk  drive  storage 
slots.  MS-DOS  3.2.  GW-BASIC  3.2, 
S2.44S;  with  all  the  above  features  and  key- 
board, S2,595;  NEC  MultiSync  monitor, 
S900;  Color  Graphics  Board,  $225;  Ad- 
vanced Graphics  Board,  SS2S:  MultiSync 
Graphics  Board,  $649. 
Requires:  Display  and  graphics  adapter. 
In  Short:  An  8-  or  10-MHz  (software  selec- 
table) AT  compatible  with  exactly  the  same 
expansion  options  as  the  IBM  original.  It  ac- 
commodates up  lo  five  half-height  5'/4-inch 
drives. 

CIRCLE  tM  ON  READER  SERVICE  CARD 


BATTLESHIPS  AND  RIVETS  NEC's 
design  approach — or  the  lack  of  same — 
can  be  seen  in  the  hardware  of  the  two 
PowerMate  systems.  Under  the  lid  of 
each — which  you  remove  by  sliding  off  to 
the  rear,  leaving  the  front  panel  in 
place — is  a  stamped  steel  chassis  finished 
in  a  thin  layer  of  battleship  gray  paint. 

In  both  systems,  the  power  supply  oc- 
cupies the  location  decreed  by  IBM:  at  the 
right  rear.  The  PowerMate  1,  however, 
features  a  smaller,  almost  cubical  juice 
generator;  that  of  the  PowerMate  2  match- 
es the  IBM  box  in  size  and  shape. 

In  both  machines  a  large  fan  (its  gener- 
ous size  accounting  for  the  quiet  operation 
of  the  system  in  general)  inside  the  power 
supply  cover  dominates  the  rear  panel.  To 
its  left  (when  viewed  from  the  rear)  are  the 
power  connectors — an  input  for  line  pow- 
er and  a  switched  outlet  for  plugging  in  a 
monitor.  In  between  is  a  small  slide  switch 
for  selecting  the  line  voltage. 

The  power  switch  for  each  PowerMate 
shows  through  a  large  dimple  in  the  steel 
system  unit  cover,  on  the  right  side  near 
the  rear  per  IBM  practice.  Instead  of  the 
big  red  paddle  of  the  AT,  however,  both 
machines  use  gray  rocker  switches. 

Despite  the  difference  in  the  number  of 
drive  bays  of  the  two  systems,  their  me- 


chanical construction  is  much  the  same. 
Both  full-height  bays,  which  are  split  verti- 
cally, are  made  from  a  rectangular  tube 
with  cutouts  atop  and  channels  in  the  sides 
to  accept  drive  mounting  rails.  Much  of  the 
ancillary  hardware  for  the  drive  bays  is 
pop-riveted  together. 

In  both  machines  the  drive  bays  float 
above  the  bottom  of  the  chassis,  allowing 
part  of  the  system  board  to  hide  under- 
neath. The  placement  of  the  system  board 
prevents  the  drive  stack  of  the  PowerMate 
I  and  the  left  stack  of  the  PowerMate  2 
from  holding  three  half-height  devices. 

The  mounting  of  the  5'/4-inch  drive 
units  follows  the  AT  pattem  through  the 
use  of  side-mounted  guide  rails,  but  NEC 


opts  for  its  own  proprietary  specs  for  the 
shape  and  materials  making  up  the  hard- 
ware. The  metal  rails  of  the  mounting  butt 
hard  against  tabs  at  the  rear  of  each  bay. 

Add-in  NEC  drives  are  sold  as  com- 
plete kits  that  include  the  appropriate  rails, 
so  the  manufacturer  supplies  no  spare  rails 
with  the  machines  themselves.  However, 
the  nonstandard  mounting  hardware  adds 
yet  another  impediment  to  the  venture- 
some add-your-own-disk  PC  owner  who 
doesn't  want  his  expansion  options  limited 
by  a  shortsighted  manufacturer.  (Or  one 
that  hopes  to  capitalize  on  expansion  prtxl- 
ucts  by  subtly  closing  the  system  to  add-ins 
from  other  vendors.) 

The  optional  3 '/2-inch  hard  or  floppy 
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J  Benchmark  Tests: 
NEC  APC IV  PowerMates  vs.  IBM  PC  AT 


The  PowerMate  1  matches  the  performance  of 
the  standard  8-MHz  AT  exactly,  which  Is  under- 
standable considering  that  tx>th  the  IBM  and  NEC 
machines  use  the  same  microprocessor,  an  80286. 
operating  at  the  same  speed  with  the  same  num- 
ber of  wait  states  (one).  The  PowerMate  2  pushes 
up  the  speed  limit  by  2  MHz  but  doesn't  cut  the  wait 
states;  this  yields  a  20  to  30  percent  performance 
improvement  over  a  top-of-the-line  AT. 


Relative  Times 

(RalK)  IBM  PC  AT  100) 


Floating-Point 
Calculation 


IBM  PC  AT  (8  MHz 


NEC  APC  IV  PowerMate  1  (8  MHz) 


NEC  APC  IV  PowerMate  2  ( 10  MHz) 


c  onventional 
Memory 


8086 
Instruction  Mix 


Performance  Times 

(Times  given  rn  seconds  except  where  noted) 


NOP 

MM 

iMlmctlon  Mil 

Conventional 
Mefflory 

Ftoating-Polnt 
CalMlatlon 

BIOS  Disk  Setk 

(milliseconds) 

IBM  PC  AT  (8  MHz) 

4.2 

9.0 

1.3 

35.6 

37.2 

NEC  APC  IV  PowerMate  1  (8  MHz) 

4.2 

9.0 

1.3 

35.5 

37.6 

NEC  APC  IV  PowerMate  2  (10  MHz) 

3.4 

72 

1.1 

28.1 

38.0 

The  NOP  bencfimark  test  is  designed  to  measure  raw  ctock 
speed  and  memofy  access  time  white  minimizing  differ- 
ences in  mtcroprocessors  and  the  effect  of  memory  cach- 
ing. This  test  executes  almost  rx)tt>ir>g  but  NOP  {"Ho 
Operation")  machine  code  instructions  in  a  big  128K  loop 

The  8086  Instruction  Mix  benchmark  test  measures  the 
time  It  takes  to  execute  a  selected  series  ot  processor- 
intensive  tasks  The  test  program  uses  8086  instruction 
code.  These  instructions  are  a  subset  of  the  total  processor 


instructkxi  set 

The  Conventional  Memory  benchmark  test  allocates 
256K  bytes  of  conventional  memory  arid  treats  it  as  a  senes 
of  64-byle  records  Then.  16,384  random  records  are  read 
into  and  written  from  this  nwmory.  The  result  sfxwm  is  the 
average  ot  the  read  arxl  wnte  times. 

The  Floating-Point  Calculation  berx;funark  test  meas- 
ures processor  speed  by  kx)pir>g  through  a  senes  of  float- 
ir>g-point  calculations.  includir>g  multiplication,  division. 


exporwntiation.  and  loganthmic  and  tngorx)melric  (unc- 
tions The  benchmark  program  uses  lf>e  (k>ating -point  li- 
brary included  vnth  Microsoft  C  Compiler  4.0. 

The  BIOS  Disk  Seek  t>enchmark  test  measures  the  time 
It  takes  to  do  a  rarxJom  seek  usmg  the  disk's  ROM  BIOS. 
The  test  result  includes  minimal  software  overhead  and 
may  not  parallel  the  manufacturer's  claimed  average  access 
time  The  test  program  performs  1.000  seeks.  The  average 
result  is  shown  in  milliseconds 
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■  NEC  APC IV  POWERMATES 1  AND  2 


disk  drive  of  the  PowerMate  1  mounts  on 
edge  using  a  special  bracket,  already  in- 
stalled in  the  chassis.  Ordinary  screws 
hold  the  bottom  of  the  drive  in  its  qipoint- 

ed  place. 

Standard  equipment  in  all  PowerMate 

models  includes  a  single  high-density  1 .2- 
megabyte  floppy  disk  drive,  manufactured 
by  NEC.  Either  PowerMate  may  be  aug- 
mented with  any  of  a  number  of  drives  se- 
lected from  a  wide  variety  offered  by 
NEC.  For  a  second  floppy,  you  can  select 
double-density  (360K)  and  high-density 
(1.2-megabyte)  5'/4-inch  models  or  a 
72fflC-capacity  3 '/2-inch  nnxlel,  which  is 
ddapted  to  a  5  '/4-inch  form  factor  for  instal- 
lation inside  the  PbweiMale  2. 

Either  PowerMate  may  optionally  use  a 
half-height,  NEC-manufactiued  hard  disk 
drive.  Models  with  20-  and  40-megabyte 
capacities  arc  offered.  You  can  also  add  a 
full-height  66-megabyte  drive  to  the 
PowerMate  2.  A  3'>6-inch  form  foctor20- 
megabyte  drive  can  also  squeeze  info  the 
miniature  drive  bay  of  the  PowerMate  1 . 

Both  20-megabyte  models  use  two  plat- 
ters and  four  heads;  the  40-megabyte,  four 
platters  and  eight  heads.  All  have  615  cyl- 
inders. The  rated  average  access  time  of 
the  S  14-inch  drives  is  40  milliseconds, 
while  the  little  drive  drags  along  at  85  mil- 
liseconds. 

The  66-megabyte  hard  disk  has  six  plat- 
ters, ten  heads,  823  cylinders,  and  a  rated 
average  access  time  of  23  milliseconds. 
All  of  the  hard  disks  use  the  ST-506  inter- 
fooe,  which  achieves  a  maximum  possible 
data  transfer  rate  of  5  MHz. 

Both  review  PowerMates  came 
equipped  with  NEC  20-megabyte  half- 
height  hard  disks.  Although  the  two  drives 
were  assigned  different  types  using  the  set- 
up utility  when  the  system  was  configured 
(the  drive  in  the  PowerMate  I  was  type  39; 
in  the  PoweiMate  2,  a  type  2),  they  ap- 
peared to  be  physically  identical  and 
turned  in  kientical  times  on  the  PC  Labs 
benchmaric  tests:  average  access  time  was 
about  38  milliseconds,  equivalent  to  the 
standard  IBM  AT  hard  disk. 

PIANO  PLUS  13  The  standard  NEC 
keyboard  that's  shared  by  both  Power- 
Mates  is  neaily  an  exact  match  of  the  IBM 
enhanced  keyboard.  Its  layout  features  a 
total  of  101  keys  (13  more  than  a  baby 


grand),  with  an  upper  row  of  12  function 
keys,  separate  invoted-T  cursor  and  com- 
bined numoric/ctirsor  k^pads,  and  a  pair 

of  Ctrl  and  Alt  keys  flanking  the  Spacebar 
on  each  side.  At  the  upper-right-hand  cor- 
ner, indicators  show  die  staOis  oi  the  lock- 
ing shift  keys. 

Even  the  sound  and  feel  of  the  standard 
IBM  keyboard  has  been  copied  almost  ex- 
actly. Anyone  who's  familiar  with  the 
IBM  original  will  feel  right  at  home  on  die 
NEC.  Almost.  The  audible  feedback 
sounds  somewhat  diinner,  but  the  positive 
snap-action,  over-center  feel  is  right  on  the 
money. 

Underneath,  you'll  find  a  couple  of 
subtle  mechanical  differences  from  the 

IBM.  The  flipper-like  feet  that  adjust  the 
keyboard  angle  are  different  and  only  al- 
low two  skjpes:  flat  or  about  12  degrees. 

The  cable  is  permanently  attached  and 
drops  sb^ght  down  from  the  bottom  of  the 
keyboard.  MoMed  channels  in  the  botttmi 
of  the  keyboard  route  the  cable  off  to  either 
side.  The  length  of  the  cable  itself  is  un- 
usually generous — about  3  meters.  Most 
of  it  is  coiled,  but  it  has  enough  suaight 
length  to  snake  around  from  the  rear  of  the 
system  unit  to  where  the  k^bood  connec- 
tor lies. 

ADV  ANCED  GRAPHICS  Perhaps  the 
most  impressive  aspects  of  the  PowerMate 
systems  were  the  optional  Advanced 

Graphics  Board  and  Advanced  Color  Dis- 
play that  accompanied  each  evaluation 
unit. 

Although  the  NEC  video  adapter  has 
lost  some  of  its  appeal  in  today's  super- 
sharp  world  of  VGA  graphics,  it's  never- 
iheless  a  very  able  EGA-compatible 
board.  The  NEC  Advanced  Graphics 
board  emulates  all  1 7  of  IBM's  pre- VGA 
display  standards — monochmne  and  col- 
or— up  through  EGA  modes. 

As  is  the  case  with  the  IBM  product, 
you  select  the  display  ^pe  by  using  a  bank 
of  four  DIP  switches  that  peer  through  a 
small  hole  in  the  retaining  bracket  of  the 
card.  A  lull  256K  of  display  memory  is 
built  into  the  adapter,  as  are  connectors  for 
the  IBM-style  enhancements  that  no  one 
seems  to  use. 

The  Advanced  G>lor  Display  is  the  real 
marvel  because  it's  essentially  NEC's 
MultiSync  display  with  a  few  refinements. 


The  14-inch  (diagonal)  CRT  u,ses  a  high- 
contrast  black  matrix  and  is  anti-glare 
treated.  According  to  NBC,  it's  capaMe  of 
displaying  on-screen  resolutions  up  to  800 
by  560  pixels.  A  swivel  pedestal  is  built  in. 
The  usual  user  controls  hide  under  a  door 
in  the  top  of  the  display  and  include  bright- 
ness, contrast,  vertical  hold  and  size,  veiti- 
cal  and  horizontal  position,  plus  switches 
to  select  text  mode  and  an  altemate  hori- 
zontal width.  On  the  rear  panel  are  the 
power  switch,  DIP  switches  to  select  text 
mode  color,  and  a  toggle  switch  that  per- 
mits either  analog  or  TTL  inputs  to  be  used 
with  the  display. 

As  with  the  MultiSync,  the  Advanced 
Graphics  Display  accepts  any  horizontal 
scanning  frequency  between  15.5  and  35 
KHz.  AldKHigh  its  specifications  list  its 
maximum  firame  rate  as  60  Hz,  it  will  oper- 
ate at  70  Hz  as  well,  making  it  compatible 
with  the  VGA  standard  should  you  have 
the  apprq)riate  adapter  cable. 

In  operation,  it's  bright,  sharp,  and  sta- 
ble. If  the  MultiSync  weren't  available 
separately,  the  Advanced  Color  Display 
might  be  reason  enough  to  buy  a  Power- 
Mate. 

Perhaps  that's  the  biggest  problem  with 
this  computing  twosome.  The  Power- 
Mates  have  nodiing  in  themselves  to  rec- 
ommend them  over  the  dozens  of  similar 
AT  clones  on  the  market.  Certainly  the 
PowerMates  are  great  computers,  but 
they're  almost  indistinguishable  from  the 
rest  of  the  pack.  They  just  show  off  Japa- 
nese copycat  engineering  at  its  best. 

If  there  is  any  recommendation  for  the 
PowerMates,  it  is  that  they  are  part  of  a 
complete  system  manufactured  by  NEC.  If 
you  stick  with  NEC  enhancements,  you 
won't  have  compatibility  worries.  While 
other  companies  have  tried  the  same  strate- 
gy with  varying  degrees  of  success,  at  least 
NEC  doesn't  impose  too  much  of  a  price 
penalty. 

It's  hard  to  be  passionate  about  the 
PowerMates.  Nothing  about  the  Power- 
Mates  is  refreshingly  original,  but  nothing 
about  them  is  damnably  bad.  They  merely 
represent  anotfier  option  availdde  when 
you  shop  for  an  AT-  compatible  compuler 
to  decorate  your  desktop.  M 


Winn  L.  Rosch  is  a  contributing  editor  qf 

PC  Magazine. 
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ADMM^E  TO  THE 
I\EXT  LEVEL 


ATI-386 

The  ATI-386  AT  board  is  a  high-performance  system  board  that  provides 
the  primary  elements  for  building  advanced  personal  computers  The 
board  is  functionally  compatible  with  the  system  board  in  the  IBM  AT 
However,  it  contains  an  80386  microprocessor,  32-bit  access  to  data  and 
other  features  that  give  it  over  twice  the  performance  of  an  8MHz  IBM  AT 

Other  features  include  downward  compatibility  with  IBM  8  MHz  AT.  one 
MByte  32-bil  on-board  memory  expandable  to  16  MByte,  a  socket  for  the 
Intel  80387  math  co-processor  and  more. 

ATI.386-64 

The  ATI-386/64  Board  features  the  same  specifications  as  the  ATI-386  AT 
board  as  well  as  on-board  64  KByte  cache  memory,  cacheable  to  a  full  16 
MByte  memory  space  to  achieve  nearly  zero-wait  state  operation  at  full 
speed 


12  MHz  Multifunction  Card 

Our  versatile  multifunction  card  features  a  system  bus  of  12MHz.  Sockets 
on  board  to  handle  up  to  2.5  MBytes  of  memory,  one  serial  port,  one 
parallel  port,  one  game  port.  Optional  second  serial  port  available. 

Professional  Image  Board 

The  new  Professional  Image  Board  is  a  PC  board  which  allows  an  ordinary 
home  video  camera  (color  or  black-and-white)  to  be  plugged  into  an  IBM 
PC/XT/AT  personal  computers  or  IBM  compatibles  Now.  live,  fast  action 
scenes  can  be  instantly  captured  in  full  color  and  frozen  The  frozen 
pictures  can  be  stored  on  a  floppy  or  hard  disk.  The  frozen  pictures  can 
also  be  transmitted  to  any  remote  computer  m  the  world  via  modem  or 
network. 


ATI-6/12  System  286 


ATronics 


i^Zi  International  Inc. 


The  ATI  System  286-12  runs  at  an  amazing  speed  of  12MHz.  That's  20% 
faster  than  the  IBM'  Personal  System  2  50/60 

And  to  protect  your  existing  investment,  we've  built-in  a  normal-speed 
mode  as  well.  A  lew  simple  keystrokes  will  switch  you  to  6MHz  operation 
mode,  when  necessary. 

Combine  the  ATI  System  286-12  with  our  MegaGraph  Plus  EGA  board  to 
get  superb  graphics  performance.  Or  expand  your  system's  main  memory 
with  the  ATI  Multifunction  card.  Expand  from  single-user  to  multi-user 
system  with  up  to  five  disk  drive  slots  and  eight  expansion  slots  6/8  &  6/10 
MHz  systems  also  available    CIRCLE  265  ON  READER  SERVICE  CARD 


1830  McC^ndlfss  Dr.  Milpitas  CA,  950S5  U.SA 
(408)942-334-1  TLX:  510-600-6093  FAX:  (408)  942-1674 


Southern  California  Contact:  CNT  Marketing 

16580  Harbor  Blvd..  Ste.  J.  Fountain  Valley,  CA  92780  (714)  839-3724 
Texat  contact:  ATronics  14900  Landmark  Blvd.,  Suite  411.  Dallas,  TX 
75240  (214)  980-2518  FAX:  (214)  490-6525. 


IBM  &  ATronics  sre  trsdsmarks  of  their  respective  companies 


Cl 


Despite  all  the  claims,  netu'orking  has  stayed  just 
out  of  reach  for  many  people.  Instead  of  simple  and 
quick,  you  usually  find  complicated,  confusing, 
and  costly  systems. 

QuaaStar  is  different.  It  puts  networking  where 
you  can  get  a  grip  on  it. 

Easy  to  install  and  start 

First,  get  your  hands  on  the  QuadStarter  Kit.  It 
includes  everything  you'll  need:  adapter  boards, 
software,  manuals,  and  cables.  Plus  simple, 
10-step  instructions  in  a  conven- 
ient fold-out  guide,  a  helpful  mrvfpi^.»^> 
audio  tape,  and  other  plain-  ^jsgn  ^ 
English  materials.  In  no  time 
at  all,  you'll  have  the  equip- 
ment in  and  the  network  up 
and  running. 

Simple  to  operate 

Instead  of  confusing 


^,  11.1. IsiartiT  Kit 


Tradcmarkv'im-ncrs  Quadram,  the  QuaJram  logo.  QuadStar/Quadram 
Tapescr>-/ Torus  Systems  Limiicrd 

CIRCLE  189  ON  READER  SERVICE  CARD 
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computer  code,  QuadStar  and  Tapestry  operating 
system  use  simple  icons,  easy-to-understand  symbols, 
like  an  "out  box "  to  send  electronic  mail. 

A  real  performer 

At  the  same  time,  feel  the  full  network  power  in 
your  hands.  QuadStar  and  Tapestry  deliver  all  the 
performance  you'll  need  to  do  serious  networking— 
one  work  group  now,  more  as  your  needs  grow. 

A  price  you  can  handle 

It's  even  easy  on  your  wallet.  Station- 
tor-station.  QuadStar  costs  about  half 
.  what  you'd  expect  to  pay  for  a  network. 
For  simple,  serious,  affordable 
networking,  choose  QuadStar. 
See  your  dealer  or  contact 
Quadram  at  One  Quad 
Way,  Norcross,  GA  30093. 
Telephone  404/564-5566. 

QuadStar 

By  QUADRAM. 


I  CONNECTIVITY:  A  CONTINUING  SERIES 


one  trying  to  cut  thmugh  the 
thicket  of  connectivity  op- 
tions these  days  faces  an  un- 
enviable task.  For  IcKal  area 
networks  alone,  there  are  doz- 
ens of  systems  out  there  to 
choose  from.  It's  enough  to 
drive  even  the  coolest-headed 
corporate  PC  buyer  close  to 
distraction. 

Yet  there's  another  option 
for  connecting  computers  that 
many  PC  buyers  over- 
look— the  office  telephone 
system.  Hooked  up  to  a 
voice-and-data  PBX  or  to  a 
central-switching  service 
known  as  Centrex.  those 
humble  telephone  wires  can 
become  ptiwerful  connectiv- 
ity tools,  permitting  dozens  of 
daily  connections  with  very 
little  fuss.  Though  it  can't 
handle  certain  high-speed, 
data-heavy  workloads  (such 
as  running  a  networked 
DBMS),  a  voice-and-data 


MAKING 

CONNECTIONS 

\bice-and-Data 

PBX 
SYSTEMS 


If  your  connectivity  needs  stop  at  swapping 

files  and  sharing  equipment,  you 
could  be  overlooking  a  powerful  solution. 
Hooked  up  to  a  voice-and-data 
PBX  or  to  a  central-switching  service, 
your  humble  telephone  wires 
can  be  used  to 
make  hundreds  of  connections  a  day. 


FRANKJ.DERFLER,JR. 


PBX  offers  uncommon  flexi- 
bility when  it  comes  to  routine 
nie  swapping  and  equipment 
sharing  and  can  provide  a  way 
to  network  slotless  laptop 
PCs.  if  your  needs  stop  there, 
and  especially  if  your  compa- 
ny is  looking  to  upgrade  its 
current  phone  system,  you 
should  at  least  consider  one  of 
these  telephone-switch  sys- 
tems. 

In  this  issue  of  PC  Maga- 
zine, we  take  an  in-depth  look 
at  voice-and-data  PBX  and 
Centrex  systems — what  they 
are,  how  they  work,  and  what 
they  cost.  We  follow  that  up 
with  our  reviews  of  systems 
from  Siemens,  Mitel,  Shared 
Resource  Exchange,  and 
Northern  Telecom,  and  we 
discuss  the  Centrex  system. 
With  a  little  background, 
even  confirmed  computer  us- 
ers may  begin  to  truly  appre- 
ciate the  power  the  telephone 
is  capable  of. 
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■  VOICE-AND-DATA  PBX  SYSTEMS 


LAN  VERSUS  PHONE  It's  relatively 
easy  to  spend  $1 ,000  per  station  for  a  me- 
dia-sharing LAN.  Indeed,  if  you  include 
all  of  the  costs — interface  cards,  hubs, 
wire,  and  labor  in  a  city  like  New 
York — the  total  can  exceed  $2,000  per  sta- 
tion for,  say,  the  IBM  Token-Ring  Net- 
work. Some  networks,  including  AT&T's 
StarLAN ,  Corv  us's  Onininet,  and  Fox  Re- 
search's lO-NET,  can  save  you  time  and 
money  by  using  the  twisted-pair  wiring 
that  might  already  be  in  your  building's 
walls.  But  ail  of  these  networks  have  sig- 
nificant distance  limitations,  all  require  an 
interface  card  (taking  up  a  valuable  expan- 
sion slot)  for  every  workstation,  and  Star- 
LAN  lequiies  two  pturs  of  wires.  A  data 
PBX  (see  "Making  Connections:  Data 
PBXs,"  PC  Magazine.  Volume  6  Number 
13)  can  save  you  an  expansion  slot  and  the 
cost  of  an  interface  card,  but  you'll  need  to 
install  multiconductor  cable  (usually  eight 
wires).  In  additioa,  while  some  data  PBX 
systems  can  service  over  1,000  nodes, 
diey  are  more  typically  used  to  connect 
work  groups  witii  fewer  than  32  nodes . 

The  one  ooimectivity  device  available 
on  every  desk  of  every  office  in  die  United 
States  is  the  telephone.  Its  wiring  is  usually 
in  place  and  paid  for,  maintenance  has 
been  takot  cae  of,  and  people  are  familiar 
with  how  the  system  operates.  Many  mod- 
em telephone  systems  can  also  pass  data 
among  groups  of  PCs  and  between  PCs 
and  other  digital  devices,  without  mo- 
dems, network  mtertace  cards,  or  addi- 
tional special  wiring.  RS-232C  serial  con- 
nections handle  the  data  without  regard  to 
the  internal  architecture  or  even  the  operat- 
ing system  used  on  the  terminal  devices. 
Modem  voice-and-data  switches,  or  digi- 
tal PBXs,  can  send  data  over  a  single 
stnnd  of  twisted-pair  wiring  stretching  as 
far  as  4,000  feet.  These  switches  operate  at 
speeds  ranging  from  19.2  kilobits  per  sec- 
ond to  as  high  as  64  kilobits  per  second  in 
some  configurations.  For  many  applica- 
tions, such  telephone  systems  are  a  flexi- 
ble and  economic  alternative  to  media- 
sharing  LANs. 

Modem  PBXs  (private  branch  ex- 
changes) are  a  world  away  from  their  earli- 
est counterparts.  Those  first  switches  oper- 
ated using  a  scries  of  electromechanical 
relays  and  rotary  stepping  devices;  a 
swil^  tbh  to  service  severd  hundred  in- 


.struments  could  fill  a  small  house.  Today's 
voice  PBXs  contain  8-,  1 6-,  or  32-bit  pro- 
cessors, floppy  disk  drives,  and  special  op- 
erating systems.  Typically,  these  comput- 
ers run  solid-state  matrix  switches  that 
connect  telephones  and  pass  along  their 
analog  voice  signals. 

The  latest  generation  of  PBX  systems 
operates  completely  on  digital  principles. 
You  can  think  of  a  voice-and-data  PBX  as 
a  microcomputer  or  minicomputer  having 
many  analog-to-digital  converters  (tele- 
phones) as  peripherals.  These  peripherals 
send  coded  messages  (the  dialed  numbers) 
to  the  switch,  which  inieiprets  diem,  using 


■  You  can  think  of  a 

voice-and-data  PBX  as  a 
computer  having  many 
analog-to-digital 

(telephone)  converters  as 
peripherals. 


a  program  running  on  its  computer.  In  re- 
sponse to  the  messages,  the  program 
routes  data  among  the  peripheials  (con- 
nects the  telephones).  You  can  also  hook 
up  computers  and  other  serial  devices 
through  a  voice-and-data  PBX — and 
you'll  find  some  significant  differences 
from  the  typical  LAN  scheme.  Unlike  a 
LAN,  in  which  all  stations  share  the  same 
wiring  through  a  complex  access  protocol, 
a  PBX  is  a  circuit-switch  system  that 
makes  connections  on  a  one-to-one  basis, 
only  for  the  period  tlwse  connections  are 
needed.  There's  no  central  server  for  stor- 
ing and  sending  files;  instead,  you  retrieve 
files  directly  from  the  remote  stations,  us- 
ing the  PBX  as  a  conduit.  PBX  software 
takes  much  less  work  to  set  up  and  run — in 
fact,  from  the  PC  user's  perspective,  ordi- 
nary communications  software  is  about  all 
that's  needed. 

NEWDECKOFCABDS  \^  a  PBX, 
you'll  also  avoid  takii^  up  pndous  slot 
space  widi  LAN  inteiface  cards.  The  PBX 


interface  hooks  directly  into  your  comput- 
er's RS-232C  serial  port.  In  fact,  this  fea- 
ture makes  atelqihone-switch  system  ide- 
al for  connectivity  among  the  increasingly 
popular  laptop  PCs.  which,  though  they 
have  serial  ports,  have  no  slot  space. 

Voice-and-data  PBXs  do  have  their 
own  equivalent  to  PC  expansion  cards, 
however.  Called  line  cards,  these  circuit 
boards  plug  not  into  the  back  of  your  PC, 
but  into  die  bus  structure  of  the  switch  it- 
self You  can  expand  the  switch's  capacity 
by  putting  more  line  cards  into  its  cabinet 
or  by  adding  more  caUnets  to  hold  still 
more  line  cards.  .\  line  card  perfomis  a 
number  of  different  jobs,  and,  as  with  net- 
work inteifiKe  cards,  difliemit  manufac- 
turers arrange  the  tasks  differently  within 
the  switch.  Some  line  cards  can  connect 
widi  only  one  telephone  instrument;  others 
can  hook  a  dozen  or  more  instruments  to 
the  switch.  Some  line  cards  contain 
enough  on-board  processing  power  and 
programming  to  send  a  connection  mes- 
sage to  any  attached  digital  device  making 
a  call;  others  pass  diat  task  to  the  switch's 
processor  and  software.  Some  line  cards 
buffer  and  process  the  data  they  receive; 
others  leave  those  jobs  to  the  main  CPU 
and  memory.  It's  basically  a  pay-me-now- 
or-pay-me-later  proposition:  sophisticaled 
line  cards  make  expanding  the  switch 
more  expensive,  but  switches  with  simple 
line  cards  have  a  higjher  initial  cost. 

CAPABILITIES  Although  voice-and- 
data  switches  differ  greatly  from  LANs, 
they  can  perform  many  of  the  same  func- 
tions with  a  very  modest  complement  of 
PC  software.  Basically,  the  programs  you 
need  are  simply  die  ones  that  move  data 
into  and  out  of  serial  ports.  For  file  transfer 
and  terminal  operation,  you  can  use  what- 
ever communications  program  you're 
used  to— Civsstalk,  PC-Talk,  Relay,  or 
one  of  the  other  popular  packages.  Typi- 
cally, the  terminal  mode  is  used  to  estab- 
lish contact  with  the  tele|4ione  swi^  and 
transmit  the  digits  of  the  number  to  be 
called.  Files  can  be  exchanged  using  Xmo- 
dem and  other  error-detection  protocols. 
For  unattended  operation,  programs  like 
Remote.  Carbon  Copy,  and  many  others 
can  be  used. 

You  can  also  easily  stiare  printers,  plot- 
ters, modems,  and  other  devkes  through  a 
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telephone  switch.  Indeed,  the  distance  be- 
tween the  PC  and  the  shared  printer 

d(Ksn't  matter  in  these  systems,  so  a  laser 
printer  across  the  countiy  can  print  out 
your  woric  as  easily  as  one  around  the  cor- 
ner— in  effect,  you  can  have  a  laser-quali- 
ty fax  machine.  Printers  can  be  shared 
through  a  telephone  switch  in  several  dif- 
ferent ways.  Word  processing  programs 
can  pipe  their  output  to  a  fde,  which  can 
thai  be  transmitted  to  the  printer  as  a  aq)a- 
rate  action.  In  a  more  automated  mode, 
many  word  processing  programs  allow  the 
transmission  of  printer  setup  strings  as  ac- 
tual calls  to  the  switch.  And  programs  like 
Easyl^N,  which  work  in  the  background 
mode  of  a  computer  and  route  data  out  the 
appropriate  port,  can  give  you  fiiily  auto- 
mated equipment  sharing. 

APPUSTOPCs  Because  the  RS-232C 
port  is  a  common  signaling  standard,  Ap- 
ple Macintosh  and  Wang  PC  computers 
can  exchange  files  with  IBM  PC-type 
computers  through  a  telephone  switch. 
Apple  lis  and  IBM  PCs  can  also  share 
printers,  modems,  and  other  peripherals. 
The  telephone  switch  thus  can  solve  die 
multivcndor  connectivity  problems  pre- 
sent in  many  organizations.  Also,  you  can 
use  several  different  techniques  to  access 
host  mainframes  and  minicomputers 
through  a  telephone  switch;  public  data 
networks  providing  long-distance  sovices 
can  be  reached  in  the  same  way. 

With  DOS  batch  files  and  die  script-file 
capability  available  in  mcxlem  communi- 
cations programs,  you  can  execute  file 
transfers  and  equipment  sharing  easily, 
and  the  process  is  nearly  invisible.  The  PC 
sirfhvare  can  give  you  password  security, 
while  soflware  in  ^  tdephooe  switch  can 
provide  connection  security  by  limiting  ac- 
cess to  certain  numbers.  And  a  telephone 
switch  allows  himdieds  of  users  to  share 
electronic  mail,  group  calendaring,  and 
other  group  pnxluctivity  services. 

For  some  applications,  however,  a  tele- 
phone-switch system  may  not  be  your  best 
bet.  Running  a  networked  DBMS — inven- 
tory accounting,  reservation  systems,  or- 
der taking,  and  other  tasks  requiring  fast, 
on-Hne  access  to  a  shared  database  for 
example,  should  not  be  done  on  a  voice- 
and-data  PBX.  The  transmission  rate  Uiese 
switches  currently  use  (19.2  kilobits  per 


second)  is  generally  too  slow  to  support  the 
many  transactions  needed  in  an  on-line  da- 
tabase system.  It's  worth  pointing  out, 
however,  that  as  the  PBX  industry  ad- 
vances, transmission  speeds  should  in- 
crease to  64  kilobits  per  second.  At  that 
rate,  database  ^plications  might  be  feasi- 
ble on  PBX  systems. 

MANAGEMENT  TOOL  A  voice-and- 
data  PBX  can  also  give  you  a  few  goodies 
that  a  LAN  can't.  The  most  important  of 
these  is  a  management  tool  that's  lacking 
in  typical  PC-based  local  networks:  station 
message  detail  recording  (SMDR).  With 


■  You  can  easily  share 

printers,  plotters, 
modems,  and  other 
devices  ttirough  a 
telephone  switch. 

SMDR,  you  can  iind  out  what  u-affic  is 
passing  duDi^  the  switch  and  who  is  us- 
ing the  resources.  You  can  generate  a  re- 
port in  almost  any  format  to  show  specific 

data  or  broad  trends.  You  can  analyze  call- 
traffic  patterns,  monitor  the  activity  of  a 
single  station  or  work  group,  and  compile 
a  summary  of  your  ()bser\ations.  SMDR 
helps  managers  see  who  causes  the  load 
and  how  the  system  handles  it,  allowing  al- 
Kxation  of  costs  back  to  specific  profit  and 
cost  centers  and  permitting  the  ordering  of 
new  equipment  before  diere's  a  resource 
squeeze.  These  are  certainly  tools  that 
managers  of  media-sharing  LANs  could 
use — if  they  could  get  them. 

As  dedicated  computer  systems,  PBXs 
can  furnish  many  other  customized  ser- 
vices. They  are  often  programmed  to  al- 
low reduced-digit  dialing — one,  two. 
dnee,  or  four  digits  instead  of  die  usual 
seven.  Call  waiting,  queuing,  forwarding, 
and  interception  are  typical  PBX  services. 
Most  of  us,  phoning  for  airiine  reserva- 
tions, have  experienced  PBX-provided 
music-on-hold  and  automatic  distribution 
of  calls  to  a  pool  of  service  agents. 


Changes  to  programs  in  the  PBX  allow 
people  to  move  to  different  offices  and 
keep  the  same  number  and  services.  Other 
program  instructions  can  limit  the  ability 
of  specific  phones  to  make  certain  types  of 
calls. 

HOOKING  UP  In  most  cases,  modem 

voice-and-data  PBX  systems  convert  the 
analog  voice  signals  into  digital  signals, 
which  are  passed  over  twisted-pair  tele- 
phone wire.  This  is  done  in  the  telephone 
by  a  device  called  an  encoder/decoder,  or 
'  'codec . "  A  codec  is  the  opposite  of  a  mo- 
dem (modulator/demodulator)^  it  takes  an 
analog  signal  and  makes  it  digital,  while  a 
modem  takes  a  digital  signal  and  converts 
it  into  analog  tones.  Be  aware,  however, 
that  some  PBX  systems  that  advertise 
themselves  as  ■"digital"  take  the  analog 
voice  into  the  telephone  switch,  make  it 
digital  for  passage  through  the  computer- 
ized switch,  and  then  convert  it  back  to  an- 
alog on  the  way  out  of  the  switch.  To  con- 
nect a  PC  to  diese  systems,  you'll  still  need 
a  modem. 

One  advantage  of  having  a  codec  in  the 
telephone  instrument  is  that  the  whole  sys- 
tem can  be  used  for  passing  digital  data  in 
addition  to  digitized  voice.  Some  codec- 
equipped  telephone  instruments  asstxriated 
with  modem  PBX  systems  have  a  DB-2S 
connector  right  in  the  back  of  the  phone. 
To  connect  your  PC  to  one  of  the.se  PBXs, 
you  simply  run  a  short  RS-232C  cable 
fiom  the  back  of  die  PC  to  the  back  of  die 
phone.  Connection  to  other  digital  phone/ 
PC  systems,  or  to  printers,  plotters,  mo- 
dems, mainframes,  and  other  serial  de- 
vices, is  accomplished  by  loading  a  com- 
munications program  in  the  PC  and 
sendnig  die  dialed  number  to  die  teleplKxie 
switch  Compute- calls  are  as  ea^  to  make 

as  voice  calls. 

PBX  systems  vary  in  how  the  computer 
devices  connect  to  the  switch  and  in  how 
many  wires  are  used  to  make  the  connec- 
tion. Some  systems,  like  Northern  Tele- 
com's Meridian  SL-IS  and  Mitel's  SX- 
200  Digital,  put  voke  data  and  computer 
data  on  the  same  pair  of  wires.  Others,  like 
Siemens  Information  Systems'  Satum  UE 
and  the  System  One,  from  Shared  Re- 
source Exchange,  do  not  integrate  the 
voice  data  and  computer  data  and  require  a 
second  pair  of  wires  for  die  computer  sig- 
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■  VOICE-AND-DATA  PBX  SYSTEMS 


H Performance  Tbsts: 
Voice-and-Data  PBX  Systems 


Nearly  all  of  the  systems  tested  here 
showed  the  same  results  on  these  per- 
formance tests.  This  shows  that  the  switch 
has  no  effect  on  the  data  transfer  rate. 


Parformancs  Tinws 

(Times  given  in  seconds} 


400 


300 


200 


100 


8X-200  Digital 
Meridian  SL-1S 

Saturn  HE 
System  One 
Direct  RS-232C 


System 

Software 

Server 

File  Transfer 

SX-200  Digital 

EasyLAN 

e-MHzlBM  PC  AT 

479 

Meridian  SL-1S 

EasyLAN 

8-MHz  IBM  PC  AT 

454 

Mm  HE 

EasyUW 

8-MHz  IBM  PC  AT 

454 

System  One 

EasyLAN 

8-MHz  IBM  PC  AT 

454  - 

Direct  RS-232C  cable  connections 

EasyLAN 

8-MHz  IBM  PC  AT 

454 

In  PBX  systems,  unlike  media-sharing  or  zero-slol  LANs, 
the  speed  of  ttw  connection  is  dictated  more  by  ttie  switch 
than  by  the  load  on  the  shared  resources  in  the  server: 
hence  we  tested  the  speed  of  the  switch. 

We  ran  these  File  Tt^ansfer  performance  tests  between 
an  e-MHz  IBM  PC  AT  and  a  standard  IBM  PC  The  time 
Shown  IS  the  number  of  seconds  it  takes  to  transfer  12  files 
ol  various  sizes  (totaling  over  360K  bytes)  from  a  RAMdisk 
on  the  AT  to  a  RAMdisk  on  the  PC  through  ttie  PBX  The 
19.2-kik)bit-per-second  translef  rate  used  is  the  highest  one 
recommended  lor  the  switch 

These  voice-and-data  switches  don  t  come  with  their  own 
fUe  transfer  software  However,  the  systems  from  Northern 
Tblecom,  Shared  Resource  Exchange  (SRX).  Siemens  In- 
formation Systems,  and  Mitel  are  compatible  with  the 


EasyLan  RS-232C  networtung  software,  so  we  used 
EasyLAN  to  perform  our  file  transfer  tests.  For  companson. 
we  have  included  Ifie  time  for  the  same  file  transfer  using 
EasyLAN  operating  at  19  2  kilobits  per  second  with  a  direct 
RS  232C  cable  between  the  systems 

We  had  intended  to  run  the  lest  twice  (as  we  did  last  issue 
lor  data  PBX  systems),  the  secorxl  time  with  the  switch 
loaded  heavily  to  show  degradation  Alter  assembling  more 
than  a  dozen  PCs  at  one  k)cation,  we  found  this  to  be 
impractical.  These  switches  either  make  lt>e  connection 
through  a  matnx  or  alkicate  sufficient  bandwidth  on  a  data 
bus  to  accommodate  a  full  complement  ol  attaclied  devices 
transmitting  at  19  2  kilotxls  per  second.  We  could  detect  no 
effect  from  k>ading. 


nals.  Combining  voice  data  and  computer 
data  on  the  same  pair  of  wires  has  no  inher- 
ent operational  drawbacks;  thei^e  is  enough 
capacity  in  a  wiiie  pair  to  provide  good  si- 
multaneous service  to  both  data  sources. 
However,  integrating  data  from  two 
sources  and  subsequently  separating  the 
data  streams  at  the  switch  requires  more- 
complex  electronic  components.  Because 
of  this,  some  switches  that  use  codec- 
equipped  telephones  still  use  a  separate  in- 
teiface  device  and  a  separate  pair  of  wires 
to  connect  each  computer  or  other  digital 
device  to  the  switch.  This  poses  no  real 
problems,  because  usually  buildings  have 
plenty  of  wires  installed  to  accommodate 
this  scheme. 

THE  CENTREX/CO  LAN  OPTION  If 

the  voice-and-data  PBX  looks  like  a  possi- 
ble solution  to  your  company's  connectiv- 
ity problems,  you  should  take  a  look  at  an- 


other alternative  that  may  be  available 
from  your  local  phone  company.  While 
the  "interconnect"  companies  in  the  PBX 
industry  were  developing  and  installing 
small  computerized  PBX  systems,  a  tangle 
of  legal  and  regulatory  restrictions  kept  the 
local  regulated  Bell  telephone  units  from 
competing  directly  in  the  PBX  market- 
place. Their  altemative  was  to  use  a  differ- 
ent level  of  technology  to  achieve  the  same 
results.  The  local  telephone  companies  es- 
sentially lease  portions  of  their  own  large 
central  office  switches,  which  are  de- 
signed to  serve  entire  communities.  These 
switches  have  redundant  processors,  bat- 
tery backup,  excellent  maintenance,  secu- 
rity, and  other  features  difficult  to  equal  in 
a  PBX  installation.  This  leasing  system  is 
marketed  under  the  trade  name  of  Centrex. 

If  an  organization  uses  Centrex  services 
instead  of  installing  a  PBX,  the  computer 
in  the  telephone  company's  central  office 


is  programmed  to  provide  special  capabili- 
ties to  that  group  of  users.  Their  phone 
lines  extend  from  their  building  to  the  cen- 
tral office  switch,  as  with  most  telephone 
customers,  but  their  calls  are  treated  differ- 
ently. The  different  treatment  makes  it 
look,  to  the  users,  as  if  they  have  a  dedicat- 
ed portion  of  the  resources  of  the  central 
office — or,  in  effect,  their  own  PBX.  The 
advantages  of  using  Centrex  instead  of 
buying  a  PBX  include  low  upj-front  costs; 
easy  and  low-cost  expansion  of  services;  a 
single  fee  for  all  services,  including  main- 
tenance; very  high  reliability;  wide-area 
coverage;  and  few  requirements  for  extra 
floor  space  or  environmental  controls.  The 
elimination  of  the  investment  tax  credit  un- 
der the  new  tax  law — a  blow  to  PBX  vend- 
ors— was  a  boon  to  the  Centrex  market. 

In  the  area  of  computer  connectivity 
and  digital  services,  the  Centrex  compa- 
nies have  kept  up  with  the  PBX  manufac- 
turers: specialized  central  office  services 
for  interconnecting  computers,  terminals, 
and  other  digital  devices  are  marketed  un- 
der the  name  CO  LAN  (Central  Office  Lo- 
cal Area  Network).  Various  techniques  are 
used  to  provide  CO  LAN  services.  In  the 
central  office,  a  digital  switch  either  is  ded- 
icated to  a  single  customer  or  is  shared 
among  several  customers.  This  switch  pro- 
vides complete  data-switching  services. 
Typically,  a  digital  link  that's  able  to  carry 
megabits  of  data  per  second  is  established 
between  the  customer's  location  and  the 
serving  central  office.  The  connection  can 
be  made  using  twisted-pair  wire,  coaxial 
or  fiber-optic  cable,  or  microwave  radio. 
The  high-quality  link  can  carry  dozens  or 
even  hundreds  of  simultaneous  telephone 
conversations  and  transmissions  of  com- 
puter data. 

On  the  desktop,  the  setup  and  operation 
of  a  CO  LAN  is  identical  with  that  of  a 
voice-and-data  PBX  system.  The  PC's  se- 
rial port  connects  to  the  Centrex  system 
through  an  adapter  that  might  be  a  stand- 
alone device  like  a  mtxiem  or  might  be  a 
pan  of  the  telephone  instrument.  The  sys- 
tem operates  like  a  PBX;  connections  are 
made  by  passing  digits  to  the  switch.  You 
can  also  get  PBX-type  features,  such  as  the 
ability  to  dial  a  number  using  only  four 
digits.  We'll  take  a  closer  look  at  the  CO 
LAN  altemative  in  the  sidebar  "Call  the 
Phone  Company  for  Connectivity. ' ' 
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IRMA"  has  been  the  most  reliable  and  mostpopular  sin^ptydiaiigii^di^cettesinsteadof  PROMs.Whatyou 

PC-to-mainftame  link  ever  created.  But  as  good  as  our  also  gain  is  an  easy  path  to  multiple  host  sessions.sopliis- 

IRMA  is,  we've  never  said  we  couldn't  do  better.  Fact  is,  a  ticated  mainframe  graphics,  and  all  that  DFT  technology 

FlOi  is  stiD  a  I^M.  Arid  you  han^  better  things  to  (b  canoGGeryoudowntiieioad.AndwidiournewETSFIus'* 

with  your  time  than  spend  it  upgrading  PROMs.  software,  you  gain  even  more. 

Butnowthere^sIRMA2™;itmarksawholenewerain       like  Ivfod  5  si^porL  And  easy-to-use  menus  forquick 
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Introducing  IRMA  2. 

The  most  reliable 
software-loaded  PC-to- 

mainftamelink. 


All  this  new  power  of  IRMA  2  is  available  right  now 
for  the  IBM*  PCr  XT,™  and  AT™  and  the  PS/2™  Model  30. 
And  soon  for  all  other  PS/2  Models. 

There's  some  especially  good  news  for  our  current 
IRMA  and  Forte  PJ  customers,  too.  Because  they  can  also 
take  advantage  of  the  new  power  of  E78  Plus  software. 

For  not  a  lot  of  money 

For  a  limited  time,  you  can  get  E78  Plus  at  a  special 


low  conversion  price.  But  you'll  have  to  act  soon. 

Contact  your  local  DCA  distributor  for  all  the  details 
of  IRMA  2  and  E78  Plus  software.  Or  call  1-800-24 1-IRMA, 
ExL  5 18.  In  Georgia,  call  1-404-442-4500. 
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■  VOICE-AND-DATA  PBX  SYSTEMS 


THE  OUTSIDE  WORLD  Large  organi- 
zations often  need  to  connect  their  termi- 
nals and  PCs  to  iiigh-capacity  leased  cir- 
cuits that  link  operating  locations 
nationally  and  internationally.  They  also 


often  use  public  data  networks  employing 
the  international  X.25  standard  for  signal- 
ing and  transmission.  Designers  of  media- 
sharing  LANs  have  to  include  communi- 
cations gateways  (often  dedicated  PCs)  in 


their  networks  to  interface  with  X.25  and 
leased-line  communications  networks. 
Voice-and-data  PBX  and  CO  LAN  sys- 
tems, tix).  can  provide  excellent  interfaces 
to  the  outside  world.  By  their  nature,  these 
switches  allow  orderly  access  to  special- 
ized ports  and  interface  devices  that  can  be 
dialed  like  any  other  telephone  number. 

Media-sharing  LANs  also  use  gate- 
ways to  connect  to  mainframe  host  com- 
puters. By  contrast,  a  telephone  switch  can 
connect  to  a  host  computer  in  one  of  three 
ways.  If  the  host  has  serial  RS-232C  com- 
munications ports  (like  Digital  Equip- 
ment's VAX  systems),  you  can  simply 
hook  it  up  to  one  port  on  the  switch  and 
dial  its  number,  as  with  any  other  digital 
device.  If  the  host  uses  a  unique  communi- 
cations scheme  (as  does  IBM's  3270 
SNA),  the  switch  can  connect  PCs  to  a 
standalone  device  called  a  protocol  con- 
verter, which  mediates  between  the  PC's 
ASCII  asynchronous  data  stream  and  the 
IBM  host  system's  EBCDIC  synchronous 
data  flow.  Finally,  a  data  switch  can  con- 
nect PCs  needing  terminal  service  to  one 
PC  acting  as  a  gateway,  using  the  same 
types  of  multisession  gateway  software 
and  hardware  used  on  media-sharing 
LANs.  The  EasyLAN  zero-slot  LAN 
communications  can  be  used  in  this  role, 
because  it  has  the  same  NETBIOS  inter- 
face used  by  Novell.  IBM.  and  3Com 
networking  software. 

ISDN  COMPATIBILITY  There's  one 
other  factor  to  consider  if  you're  looking 
into  a  telephone-switch  system — the  pro- 
po.sed  Integrated  Services  Digital  Network 
(ISDN),  an  intemationally  sponsored  plan 
to  replace  analog  communications  systems 
around  the  world  with  completely  digital 
services.  The  RJ-1 1  jack  in  the  walls  of 
your  home  and  office  is  the  ISDN-standard 
device  planned  as  your  gateway  to  all-digi- 
tal  communications.  Any  digital  de- 
vice— a  PC.  fax,  or  telephone — will 
someday  plug  into  that  jack  and  connect  to 
64-kilobit-per-second  data  service. 

We  arc  decades  away  from  ISDN  ser- 
vices on  a  national  or  intemational  basis. 
Manufacturers  and  intemational  commit- 
tees have  not  defined  all  of  the  protocols 
and  interfaces.  Large  amounts  of  money 
still  must  be  spent  to  make  the  long-dis- 
tance network  ready  for  ISDN.  In  some 


Share  Any  Printer 

PrintDirector  provides  the  ultimate  in  printer  sharing  for 
about  $200  per  port. 

□  Share  any  type  of  printer:  laser,  plotter,  dot  matrix, 
letter  quality,  and  FAX. 

□  Connect  any  type  of  PC  running  any  application 
to  serial  or  parallel  printers,  using  proven,  reliable 
asynchronous  technology. 

□  Print  any  document  without  waiting,  using  concurrent 
I/O  and  automatic  print  buffering. 

□  Plain  and  simple— the  Auto  Install  program  and 
understandable,  pop  up  menus  make  set  up  and 
operation  fast  and  easy. 

Call:  1-800-243-2333;  in  California:  1-800-243-2006 


PrintDirector 


Digital  Products,  Inc.,  108  Water  Street,  Watertown,  MA  02172  617-924-1680 

PrintDirector  is  a  trademark  of  Digital  Products  Inc. 
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TOOLS  FORTHE 


The  Project  Planning  and  Presentation  Systeni 
that  works  the  way  you  think.  i 


Writing  plans.The  minute  you 
present  a  project  plan  or  proposal 
with  objectives,  schedules,  and  of 
course  budgets,  you  set  yourself 
up  as  the  company  spear  catcher 
Because  you  and  your  company  are 
going  to  bet  your  mutual  future  on 
that  plan. That's  dangerous  territory 
But  what  if  you  could  write  and 
present  a  plan  that's  bulletproof 
from  the  beginning' 

Outline-based  planning. 
InstaPlan's  "lop-down "  approach 
helps  you  think  through  plans  and 
proposals.  First,  define  broad  ob- 
jectives.Thcn,  tlesh  out  the  details. 
Assign  resources  to  activities  on 
InstaPlan's  unique  spreadsheet. 
Finally  InstaPlan's  database  lets  you 
select  key  activities  for  analysis  and 
presentation. 


With  it, you  can  compare  progress 
and  current  activity  against  the  plan. 
See  time  and  budget  changes  for  every 
step.Track  shifts  in  cash  flow  and  man- 
hours  compared  to  plan. 

I 


A  $99  powertool  for: 

•  Consultants 

•  Facilities 

•  Marketers 

Planners 

•  Entrepreneurs 

•  Account 

•  Engineers 

Executives 

•  Product 

•  Production 

Managers 

Planners 

•  Contractors 

•  Researchers 

"Selling" your  plan.  InstaPlan 
prints  professional  graphics  on 
ordinary  printers  for  overheads, 
proposals  and  handouts:  Charts. 
Tables. Workflow  diagrams.  Ex- 
pense graphs.  Even  Gantt  and 
Time  -phased  PERT  charts.  So, 
you'll  look  as  good  as  your  plan. 

Tracking  performance.  The 
InstaPlan  progress  tracking  option 
is  a  $50  add-on  module  to  InstaPlan. 


.  InstaPlan  ...is  a  sexy,  very  in  tcr- 
active,  very  different  approach  to 
project  management:' 

Stewart  Alsop 
PC  Letter 

C  1987  by  PC  Letter  Associates 
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.  InstaPlan  is  ideal  for  people  like 
us  who  are  too  busy  doing  instead 
of  planning..:' 

■'    Esther  Dyson 

Release  1 .0 
March  24, 1987 

"Redefines  project  management 
by  combining  thousand  dollar 
performance  with  ease  of  use 
and  superior  output." 

Tim  Malagon 

Project  Information  Services  Corporation 
San  Clemente,CA 

An  air-tight  guarcuitee.  We  guar 
antee  that  InstaPlan  will  help  you 
develop  and  present  clearer  and  more 
accurate  plans.  Or,  return  the  com- 
pete package  within  30  days  and 
we'll  cheertlilly  refund  your  money 

ORDER  TODAY.  $99. 
NORISK.TOLLFREE. 

800-852-7526 


Recommended  Configuration:  IBM  I*C,  X 1 .  AKir  n  mipdUblt.-, 
i.4M>,  HAW  H,irJ[>>.k,iirSI2K.nual  Floppy  required  Printers 
Supported:  IBM  PropntiterSi  Graphics  Printer.  Epson  FX/MX/ 
RX/LQ*Okidala  Plugn  Play  92/3.  Micmline  192/3. 292/3."  Toshiba 
iSrandHPLascrk'IPIus  '(72  X  120dpi.  B/W) 

Not  Copy  Protected 


/  I    PI  S  K7 

^  InstaPlan 


site  licensing  available 


company 


.^ddn;ss 


l:isurljrilOfiwra:k!rM'.'i.'Ki.'J»A\lHii:liwj>.5uilrJll.MIII\»I1(>-.C.^'»'l''41  ,<l.'.'3a')  1414 

□  Send  me  InslaPlan  S99  □  5M "   □  M' 
U  Send  InsuPlan  w  iih  trackini;  option.  $149 

.•\dd  Sp.OO  shippmgand  handling.  Calilornia  Residenis.  add  6%  Sales  TSx 

□  Please  send  me  more  iiilormation  on  InstaPlan 

□  checii  enclosed   □  Visa   □  MasteiCard   □  American  Express 

Card  » 
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■  VOICE-AND-DATA  PBX  SYSTEMS 


oompanies  and  oommunities,  however,  lo- 
cal ISDN  service  is  available  today,  and 
telephone  companies  and  switch  manufac- 
tuiers  are  working  with  conunercial  com- 
panies and  institutions  to  develop  ISDN 
equipment  and  techniques. 

Several  PBX  manufacturers  advertise 
tbeir  switches  as  being  "ISDN  ready." 
EssentiaOy,  this  means  they  provide  die 
two  64-kilobit-per-second  and  single  16- 
kiiobit-per-second  ISDN  connections  that 
win  be  used  in  dw  United  States.  If  you're 
buying  a  switch  to  be  installed  in  a  large 
coqxxation,  government  office,  or  institu- 
tion in  a  major  urban  area,  you'll  have  to 
consider  ISDN  compatibility.  ISDN  ser- 
vices will  be  available  in  big  cities  first, 
and  large  corporations  will  probably  be 
able  to  use  them  effectivdy. 

DIALING  FOR  DOLLARS  Does  the 
PBX  or  CO  LAN  solution  to  PC  connec- 
tivity cost  less  than  media-sharing  LANs? 
Probably  yes — but  it's  difficult  to  give  an 
absdute  answer,  because  costs  can  be  allo- 
cated in  many  different  ways.  What  per- 
centage of  the  price  of  the  PBX.  for  exam- 
ple, do  you  allocate  to  the  area  of  PC 
connectivity?  Additionally.  PBX  prices 
arc  almost  always  quoted  as  "installed," 
and  CO  LAN  prices  are  always  quoted  that 
way.  PC  LAN  buyers  normally,  but  inac- 
curately, think  of  the  cost  of  the  LAN  as 
the  cost  of  ttie  hardware  and  software,  ig- 
noring installation  and  integration  ex- 
penses. 

A  voice-and-data  PBX  with  digital  in- 
struments can  cost  from  S300  to  $800  per 
port  installed.  After  that  there's  a  per-PC 
cost  for  some  kfaid  of  digital  interfile  diat 
takes  the  PC's  data  stream  and  sends  it  to 
die  switch.  The  interface  can  be  added  to 
die  telephone,  can  be  in  a  separate  box,  or 
can  be  a  PC  expansion  card;  the  average 
cost  is  $300.  On  the  other  hand,  the  latest 
SIhLAN  cards  fiom  Western  Digital  and 
AST  Research  retail  at  slightly  over  $300; 
Ediemet  cards  will  soon  be  available  from 
Novell  and  other  companies  at  about  the 
same  price.  Thus,  once  the  cost  of  the  ba- 
sic telephone  system  has  been  absorbed, 
the  incremental  expense  of  adding  com- 
puter connectivity  is  quite  similar  for  both 
telephone  switches  and  media-sharing 
LANs. 

A  major  question  for  any  installation  is, 


how  much  will  the  wiring  cost?  If  die  cable 

or  twisted-pair  wire  is  already  in  the  walls 
and  paid  for,  the  incremental  costs  will 
look  much  different  from  the  costs  when 
new  wiring  has  to  be  installed.  One  final 
cost  consideration  regards  software.  If  you 
don't  really  need  the  complexity  of  full 
multiuso:  netwoilung  software,  with  its 

■  A  336-port  system,  the 

SX-200  Digital  provides 
integrated  voice-and-data 
communications  for 
operation  with  up  to  250 
telephone  instruments. 

significant  installation  and  upkeep  work- 
load, then  the  simple  multivendor  inter- 
face provided  by  the  telephone  switch  can 
give  you  a  significant  cost  advantage. 
When  oompaiing  costs,  don't  just  look  at 
equipment  and  software  prices — the  time 
spent  by  talented  individuals  in  maintain- 
ing the  network  can  be  a  significant  hidden 
expense. 

WHO  BUYS  WHAT?  As  diis  introduc 
tion  has  tried  to  illustrate,  connecting  PCs 
and  other  digital  devices  together  through 
a  PBX  or  CO  LAN  can  be  a  smart  business 
decision.  You  avoid  many  of  the  software 
and  equipment  integration  problems  inher- 
ent  in  a  media-sharing  LAN,  gain  flexible 
connections,  and  may  even  save  yourself 
some  money  (paiticidariy  in  manpower  re- 
quirements). But  if  that's  the  case,  why  do 
the  people  making  decisions  about  how 
PCs  are  connected  together  so  sddom  con- 
sider this  alternative?  There  are  several 
reasons — ones  usually  connected  with  in- 
ternal politics  and  policies  radier  dian  with 
technical  ciq)ability. 

One  problem  is  that  the  traditional  retail 
outlets  and  sales  forces  that  sell  PCs  to 
large  accounts  don't  sell  voice-and-data 
switches,  because  dKU"  customers  don't 
ask  for  them.  The  PC  buyers  don't  ask  for 
them,  in  turn,  because  they  don't  buy  tele- 


phones and  hence  don't  undenland  die  po- 
tential of  telephone  switches.  And  the  or- 
ganization's buyers  of  telephone  services 
usually  don't  make  decisions  about  how 
PCs  will  be  connected.  Another  real  diffi- 
culty in  marketing  PBX  systems  is  that  the 
PBX  pec^le  have  a  cornucopia  of  options 
and  acronyms  guaranteed  to  make  an  MS- 
DOS  hacker  pipe  his  FAT  to  NUL.  Just 
ask  a  PBX  salesperson  if  you  can  do  CMU 
(customer  memoty  update)  through  DID 
(direct  inward  dial)  if  die  SNAP  (special 
night  answer  position)  is  turned  on.  Mak- 
ing matters  worse,  different  manufacturers 
call  the  same  thing  by  diffieient  names. 

In  the  hope  of  making  these  useful  sys- 
tems more  accessible,  we  review  four  of 
die  telephone  connectivity  products  avail- 
able today.  These  reviews  are  in  alphabeti- 
cal order  by  company  name. 


MITEL  INC. 

SX-200  Digital 

Mitel,  a  Canadian  entrepreneurial  switch 

company  that  showed  spectacular  growth, 
has  had  some  well-publicized  difficulties 
in  recent  years.  Its  fiiture  received  a  big 
boost,  however,  when  the  huge  and  very 
solid  British  Telecom  Corp.  acquired  51 
pocent  of  it  in  1986.  Mitel's  PBX  product 
line  includes  very  small  switches — 
such  as  the  SX-IO  and  SX-20  Super- 
switch,  which  can  take  a  maximum  of  48 
lines — and  some  larger  ones  as  well. 

The  switch  we  looked  at  is  the  SX-2(X) 
Digital,  the  latest  version  of  a  family  of 
switches  first  introduced  in  1978.  The 
1987  versions  of  the  switdi  have  main- 
tained plug-in  compatibility  (in  the  line- 
card  frame  and  the  motherboard)  with  the 
entire  product  line,  aldKNigh  a  new  internal 
architecture  is  used  for  the  voice-and-data 
systems.  Interestingly,  the  people  at  Mitel 
showed  us  an  operational  SX-2000  switch 
(larger  than  the  SX-200),  over  12  years 
old,  that  had  shiny  new  line  cards  and  other 
compcMients  installed  on  the  same  bus  with 
die  original  cards.  The  claims  of  backward 
compatibility  and  modem  expansion  do  in- 
deed seem  genuine.  (You  have  to  wonder 
what  kind  of  expansion  boards  you'll  be 
aUe  to  buy  for  die  original  PC  10  years 
finom  now!) 

A  336-poit  system,  die  SX-200  Digital 
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Mitel's  SX-200  Digital  Star  Topology 

(Media:  Telephone  wire) 


Mitel' s  SX-2(X)  Dif;iial  vok  e-and-datu  switch  ( below)  can  connect  with  PCs.  printers.  tmnJems, 
and  other  devices  through  a  telephone  interface  or  a  standalone  unit.  The  PC  and  the  interlace 
connect  through  RS-232C  cable.  The  connection  from  the  interface  to  the  .\witch  is  made  over 
telephone  wire.  A  single  telephone-wire  pair  can  carry  both  voice  and  computer  data. 


provides  integrated  voice-and-data  com- 
munications for  operation  with  up  to  250 
telephone  instruments.  The  SX-200  Digi- 
tal uses  a  Motorola  68000  processor  on  its 
main  control  card.  The  Motorola  68000 
has  access  to  2  megabytes  of  memory  and 
two  high-density  5 '/4-inch  floppy  disk 
drives.  The  basic  SX-200  Digital  equip- 
ment cabinet  is  38  inches  high.  23 '/2  inches 
wide,  and  27'/:  inches  deep.  A  peripheral 
cabinet  can  sit  on  top  of  the  main  cabinet; 
each  cabinet  features  several  shelf  options. 
Mitel  says  that  its  SX-200  Digital  is  ISDN 
ready.  The  switch's  internal  architecture 
operates  in  the  ISDN  format  of  64-kilobit- 
per-second  and  16-kilobit-per-second  cir- 
cuits. 

CONNECTIVITY  OPTIONS  The  SX- 
200  Digital  gives  you  several  options  in 
connecting  a  F*C.  printer,  or  other  digital 
device  to  the  switch.  Data  modules  that  ac- 
cept an  RS-232C  connection  can  fit  into 
the  telephone  instruments,  or  a  standalone 
data  set  can  be  used  for  printers  and  com- 
puters that  never  need  a  voice  telephone. 
The  latter  data  set  can  connect  two  RS- 
232C  devices  to  the  switch.  The  Mitel  data 
sets  can  automatically  adjust  to  different 
bit-per-second  rates  and  different  parity 
.settings  for  the  connected  equipment.  The 
switch  controls  the  data  flow,  so  it  can 
moderate  speed  differences  between,  for 
example,  a  PC  and  a  modem. 

Voice  and  computer  data  go  over  the 
same  pair  of  wires.  The  signaling  scheme 
uses  64-kilobit-per-second  transmission 
between  the  data  set  and  the  switch.  Con- 
trolling this  link  are  proprietary  integrated 
circuits  on  the  line  card  and  in  the  digital 
set  that  establish  what  Mitel  calls  the  digi- 
tal network  interface  circuit  (DNIC).  The 
DNIC  format  can  be  used  over  I  V2  kilome- 
ters of  wire.  This  integration  of  the  switch 
and  the  DNIC  chips  has  many  benefits  and 
a  few  potential  problems. 

On  the  positive  side,  the  switch  can  in- 
teract with  the  processors  and  special  keys 
in  the  telephone  through  the  data  stream.  If 
a  telephone  needs  specific  programming  or 
a  specific  configuration,  the  instructions 
are  sent  over  the  same  data  stream.  This  al- 
lows excellent  flexibility  and  a  wide  set  of 
alternatives. 

On  the  negative  side,  in  the  normal  con- 
figuration of  the  switch,  hitting  Ctrl-D  gets 


the  switch  program's  attention.  After  a 
Ctrl-D,  the  switch  buffers  data  and  tries  to 
interpret  the  message.  If  it  thinks  it's  found 
something  like  a  request  for  setup  from  a 
telephone,  it  will  send  back  a  stream  of  its 
own  data  instructions.  If  you  use  a  data 
communications  product  that  employs 
Ctrl-D  (as  the  Ea.syLAN  software  does), 
you  will  face  exasperation  in  your  attempts 


to  communicate  unless  you  change  the 
character  in  the  program  or  in  the  switch. 

To  make  a  data  call  through  the  system, 
you  can  use  either  a  telephone  or  a  key- 
board and  screen.  When  the  RS-232C  port 
becomes  active,  the  switch  puts  an  asterisk 
on  the  screen  and  requests  the  destination 
of  the  call.  The  switch  furnishes  informa- 
tion on  the  progress  of  the  call  and  gives 
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FACT  FILE 


SX-2(HI  Digital 

Mud  Inc. 

54(X)  Brol<en  Sound  BUd. 
B(x.a  Raton,  FL  3343 1 
(8a))MntL  SX 
(305)g44-S5(K) 

Typical  Instalk-d  I'rice:  S78.(XX)  for  svNicm 
able  lo  handle  50  siiTiullancous  voico-and- 
data  exchanges  plus  15  voice  trunks  ( 1 00  us- 
ers, each  simultaneously  transmitting  voice 
and  data  lo  one  another).  Price  includes  wir- 
ing, training,  instruments,  attendant  con«ile. 
and  lull  inslallalion. 
Requires:  R.S-232C  serial  port. 
In  Short:  Mitel's  strong  line  ol  voice-and- 
data  PB.Xs  features  a  proprielarv  IC-based 
network  inlerface  circuit.  The  line  of  phones 
i.s  attractive,  and  the  system  works  well:  how- 
ever, our  tests  did  show  a  consistent  5  percent 
speed  dei:radalion  compared  with  a  straight 
RS-:3:c  h(X)kup.  

ClfiCLE  659  ON  READER  SERVICE  CARD 


you  other  options  if  the  dialed  number  is 
busy. 

PROGRAMMING  The  SX-2(X)  Digital 
is  programmed  and  controlled  through  a 
terminal  that  responds  to  the  DEC  VT-220 
screen  and  keyboard  commands.  To  set  up 
a  port  for  computer  communications,  you 
use  the  menu-driven  command  structure  to 
tell  the  program  in  the  switch  which  data 
ports  are  assigned,  and  what  logical  num- 
ber, restrictions,  privileges,  priorities,  and 
features  to  give  to  each  port,  in  addition, 
the  attendant's  console  can  be  used  to 
make  changes  and  updates  to  the  system. 

E>ozens  of  features  are  available  to  ports 
and  telephone  instruments,  including  com- 
mon things,  like  hotlines  and  call  forward- 
ing, and  not-so-common  things,  like  mes- 
sages to  a  person  already  using  a  phone 
that  tell  him  who  is  waiting  in  a  call  queue. 
Executive  features  ("Let  somebody  else 
answer  it"),  overrides  of  executive  fea- 
tures ("You  answer  it"),  and  exotic  func- 
tions like  call  swapping  and  call  splitting 
can  all  be  assigned  through  the  menu  pro- 
gram and  used  from  the  telephone  instru- 
ments. However,  one  nice  thing  about  a 
telephone  PBX  (compared  with  a  media- 
sharing  LAN)  is  that  you  can  ignore  all  of 
these  special  features  and  still  have  a  very 
effective  system. 


Mitel  calls  its  line  of  telephones  for  the 
SX-2(X)  Digital  the  "Supersets."  They 
vary  in  styling  and  price,  but  all  u.se  pro- 
grammable "soft  keys"  (like  special  func- 
tion keys  on  a  PC)  that  can  perform  differ- 
ent functions.  Some  Supersets  have  LCD 
screens,  some  have  internal  data  sets  and 
RS-232C  interfaces,  and  many  have  op- 
tions like  speakerphones.  They  are  attrac- 
tively styled  and  provide  efficient  access  to 
the  network's  capabilities. 

The  SX-2(X)  Digital  switch  is  a  pleasure 
to  use  and  to  program.  We  tested  the 
switch  with  both  standalone  data  sets  and 
data  sets  internal  to  the  telephone  instru- 
ments. In  our  tests  of  raw  throughput,  we 
did  find  a  very  small  (5  percent)  but  consis- 
tent increase  in  the  time  needed  to  pa.ss 
data  through  the  system  compared  with 
that  needed  in  a  direct  RS-232C  connec- 
tion. This  delay,  while  technically  interest- 
ing, would  probably  not  be  significant  or 
even  noticeable  in  an  operational  installa- 
tion. To  give  the  system  an  extra  load,  we 
whistled  and  yelled  into  the  phone  sharing 
the  twisted-pair  line  with  the  computer 
data  but  saw  no  effect. 

Mitel's  SX-200  Digital  system  is  attrac- 
tively styled  and  really  packed  with  fea- 
tures. It  moves  data  efficiently,  and  is  very 
capable  of  taking  you  into  the  ISDN  envi- 
ronment of  the  future. 


NORTHERN  TELECOM  INC. 

Meridian  SL-IS 

Northern  Telecom  is  a  big  name  in  the 
PBX  business.  It  has  more  than  20.(XX) 
employees  in  the  United  States — in  14 
manufacturing  plants.  15  R&D  centers, 
and  over  100  marketing,  sales,  and  service 
offices.  The  company's  Meridian  SL-1 
PBX  family  alone  has  six  million  lines  of 
service  installed  in  65  countries.  That  fain- 
ily  includes  four  product  levels,  defined 
mainly  by  the  number  of  lines  the  switches 
will  service.  The  Meridian  SL-IS  services 
32  to  80  lines  in  its  basic  form;  the  SL- 
IMS handles  80  to  460  lines;  the  SL-1  NT 
can  carry  400  to  1 .500  lines,  and  the  SL- 
IXT  can  service  1 .000  to  5.000  lines.  An 
even  larger  series  of  switches,  the  SL-1 00 
can  meet  your  telephone  requirements 
should  they  run  to  30.0(X)  lines. 

We  reviewed  the  Meridian  SL-IS. 


sifi^  F  A  C  r"^F  I  L  H 


Meridian  SL-I.S 

Northern  Telecom  Inc. 
2305  Mission  College  Blvd. 
Santa  Clara.  CA 
(408)988-55.5(1 

Typical  Installed  Price:  $85  .(KX)  tor  system 
able  lo  handle  5(1  simultaneous  voice  and  data 
exchanges  plus  15  voice  trunks  ( I  (X)  users 
each  simultaneously  transmitting  voice  and 
data  10  one  another).  lYicc  includes  wiring, 
training,  instrumcnls  (digital  telephones),  at- 
lendanl  console,  and  lull  installation. 
Requires:  RS-232C  serial  pon. 
In  Short:  A  powertui  and  llexible  ci>nnectiv- 
ily  alternative  for  a  giHxI-si/ed  office.  This 
voice-and-dala  PBX  lets  you  h<x)k  your  PC 
directly  into  one  of  its  telephone  units,  and  in- 
cludes numerous  useful  options.  The  system 
is  easy  lo  use  and  program. 

CIHCl  E  •Se  ON  READER  SERVICE  CARD 


which  would  be  appropriate  for  an  organi- 
zation of  approximately  100  users.  The  ba- 
sic Meridian  SL-IS.  capable  of  servicing 
approximately  80  lines  (depending  on  how 
they  are  split  among  voice,  data,  and  out- 
side trunk  lines)  measures  about  24  inches 
wide.  24  inches  deep,  and  32  inches  high. 
The  base  tier  contains  power  supplies,  the 
processor  and  disk  drives,  and  .some  con- 
nections for  line  cards.  A  second-tier  cabi- 
net, about  17  inches  high,  holds  additional 
line  cards  that  can  increase  the  system's 
capacity  to  240  lines.  Adding  another  line- 
card  cabinet  makes  the  entire  switch  66 
inches  high  and  gives  it  a  total  capacity  of 
400  lines. 

The  Meridian  switch  family  uses  a  ma- 
trix of  four  290 IB  4-bit  prcx:essors  that 
perform  operations  on  1 6  bits  of  data  at  a 
tiine.  A  basic  machine  has  enough  RAM 
to  handle  256  16-bit-wide  words.  The  op- 
erating program  is  a  proprietary  system 
called  High  Level  Language  (HLL),  de- 
veloped by  Northem  Telecom's  R&D  af- 
filiate. BNR.  The  switch's  usual  configu- 
ration includes  two  floppy  disk  drives  and 
an  optional  20-megabyte  hard  disk;  the  pri- 
mary value  of  the  latter  is  to  cut  the  time 
needed  to  reload  the  system  software  in  the 
event  of  a  processor  or  RAM  failure.  Tele- 
phone switches  U^aditionally  u.se  batteries 
to  provide  backup  power,  and  the  power 
supply  in  the  Meridian  switch  can  be  sup- 
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480FTHE 
FORTUNE  50. 


Leaders  turn  to  leaders.  So  it  should  come  as 
no  surprise  that  48  of  the  Fortune  50,  and  hundreds  of 
Fortune  5(X)  compainies  buy  #  1 .  They  buy  Time  Line. 

Some  buy  it  for  its  we«ilth  of  features  including 
an  unlimited  number  of  tasks,  dependencies,  resources 
and  cost  categories.  Some  are  hooked  on  Time  Line's 
Jilmost  seamless  import/export  integration  with  Lotus 
1-2-3  Jind  dBASE.  Still  others  buy  it  because  it's  so  easy 
to  use.  But  Time  Line  is  on  everyone's  acquisition  list 
because  it  gets  their  project  meuicigement  work  done 
faster,  and  better  than  they  thought  possible.  According 
to  these  experts.  Time  Line  gives  the  best  individual 
performance.  In  a  team  event. 


Bre.iklhrouKh  Soltwaf e  f/t  tlit'ision  ttfSymuntet  i  ■  f>(l5 
Tinie  Line  and  BreaklhrouKh  are  trademarks  of  Kreakthrnuijh 


Time  Line  is  The  Editor's  Choice  ot  PC  Magazine. 
it's  rated  #  1  by  Software  Digest  and  Datapro.  And,  it's 
the  best  seller.  Call  today  to  hear  about  our  compre- 
hensive, free  corporate  evaluation  program.  We'll  send 
you  complete  information,  a  Time  Line  Trial  Size  (worth 
$10)  cind  a  FREE  copy  of  The  Myitis  and  Reality  of 
Project  Management  on  PC's  by  Andrew 
Layman.  Put  Time  Line  on  your 
acquisition  list.  You'll  be  in  good 
company. 

(800)  443-0100  Ex.  475A 


TIME  LINE 


SanMarinl)rive.N<ivat(>CA!t4!M5  l:ill)  •  (II.DNW  WIH 
S<iitware  C  i>multanl.s rail (415 ll«««-l<<l»l<ifspnialuller  ' 
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■  VOICE- AND-DATA  PBX  SYSTEMS 


r.^y    Northern  Telecom's  Meridian  SL- IS  Star  Topology 

I  ^n,   (Media:  Telephone  wire) 

Eg; 


Ptrifhtralt 


Telephont  iitlB^"  ' 


•  Workstation  1 

Norilwrn  Telecom  !,  Meridian  SL  IS  swiii  h  can  connect  with  PCs.  printers,  ami  other  devices 
throuffh  a  telephone  imerjace  ihelowl  or  a  standalone  unit.  The  connection  herween  the  PC  and  the 
interlace  is  made  throus-h  RS-2J2C  cahle.  The  connection  from  the  interlace  to  the  switch  is  made 
o\  er  telephone  wire.  A  sinf>le  telephone-wire  pair  can  carry  both  voice  and  amipuler  data. 


plemented  with  batteries  that  are  able  to 
provide  30  to  45  minutes  of  operation  in 
the  event  of  a  total  power  failure.  This 
communications  system  is  probably  much 
more  reliable  than  the  computers  it  ser- 
vices. 

DIRECT  HOOKUP  Connecting  a  PC  to 
the  Meridian  is  a  real  pleasure.  Northem 
Telecom  has  telephones  that  include  the 
interface  needed  for  a  direct  RS-232C  in- 
put. One  of  those  phones,  the  M3000, 
looks  like  something  from  the  Sharper  Im- 


age Catalog;  It  has  a  sleek  black-and-grcy 
finish,  an  optional  speakerphone,  and  a 
large  LCD  panel  that  puts  those  of  some 
laptop  PCs  to  shame.  It  also  has  many  fea- 
tures programmed  intt)  special  keys  on  the 
LCD  panel — you  can.  for  example,  select 
between  voice,  data,  and  intercom  calls 
just  by  touching  a  name  on  the  LCD 
screen. 

Voice  and  computer  data  travel  from 
desktop  to  switch  on  the  same  pair  of 
wires.  When  you  make  a  computer-data 
call  with  this  switch,  you  simply  activate 


the  RS-232C  port,  and  firmware  on  the 
line  card  sends  out  a  message  asking  what 
number  you  want  to  call.  This  message  can 
serve  as  a  prompt  to  start  a  script  file  in  a 
communications  program;  alternatively, 
the  person  using  the  terminal  can  simply 
type  in  the  desired  number.  At  the  other 
end.  an  incoming  call  on  the  data  line  does 
not  cause  the  phone  to  ring:  instead,  the 
switch  opens  the  RS-232C  connection  be- 
tween the  two  digital  desktop  systems.  If 
the  system  receiving  the  call  is  busy,  the 
caller  gets  a  special  message— which, 
again,  can  be  used  to  initiate  a  response 
from  a  script  file  requesting  that  the  switch 
put  the  caller  on  a  queue  of  calls  to  the  di- 
aled number  or  requesting  an  alternative 
number. 

If  the  line  card  detects  three  short  break 
signals  or  a  1 .6-sccond  break,  it  will  dis- 
connect. Northem  Telecom  has  worked 
with  companies  marketing  communica- 
tions software  to  ensure  that  the  functions 
of  the  switch  are  available  to  PC  users.  For 
example,  the  1.6-second  break  is  now 
available  from  a  script  file  in  Version  3.61 , 
and  later,  ofCro.sstalk. 

LANSTAR/PC  Northern  Telecom  has 
designed  a  complement  to  the  SL-I  and 
SL-lOO  switches — a  complete  local  area 
network  system  that  uses  the  switch  capa- 
bilities. We  will  cover  LANstar  more  thor- 
oughly in  a  future  issue,  but  briefiy,  this  is 
a  hardware-and-software  system  that  pro- 
vides services  typical  of  a  media-sharing 
LAN — such  as  database  access  at  high 
speed — through  the  data  switch.  The  three 
elements  that  make  up  the  LANstar  net- 
work are  a  PC  LANIink  intert'ace  card,  the 
network  device-driver  software,  and  the 
Microsoft  Networks  {MS-NET)  software. 
The  first  two  elements  make  up  the 
PC/LAN  interface  that  allows  programs 
running  in  the  PC  to  send  high-speed  data 
packets  to  other  PCs  through  the  switch. 
MS-NET  allows  a  PC  to  access  disks  and 
printers  attached  elsewhere  on  the  network 
as  if  they  were  kxral  to  the  PC.  LANstar  in- 
cludes gateway  connections  for  the  IBM 
3270  SNA,  System  30  series,  and  X.25 
networks. 

PROGRAMMING  The  Meridian  isn't 
normally  programmed  from  a  video  termi- 
nal, though  such  an  interface  is  available. 
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To  Over  30,000  Installations,  | 
MultlLlnr  MEANS  Multi-User. 


At  over  30,000  sites,  as  many  as  one-quarter  of  a  million 
users  tap  into  the  power  of  fVlultiLink^  Advanced  everyday. 

Since  1983,  they've  come  to  rely  on  our  multi-tasking, 
multi-user  system  for  compatibility  with  their  favorite 
software,  and  the  ability  to  share  disks,  files,  printers, 
and  programs  in  a  true  PC-DOS  environment. 

From  the  largest  of  the  Fortune  500  to  the  smallest  in 
small  business,  MultiLInk"  has  provided  a  cost-effective 
multi-user  solution  that's  available  from  no  one  else. 

MuttlLink '  fMeans  Cost-Effective  Timesharing 
on  a  PC.  IVIultiLink*  Advanced  utilizes  the  principle  of 
timesharing  by  sharing  a  central  PC's  peripherals,  files, 
and  processor  time  among  nine  users.  Up  to  eight  in- 
expensive terminals  can  be  connected  to  a  single  non- 
dedicated  IBM  PC,  XT,  AT  or  100%  compatible  using 
standard  RS-232  ports.  Each  terminal  effectively  emu- 
lates a  PC  having  up  to  512K  RAM. 

PC-Shadow "  Workstations,  shown  below,  even  have 
an  AT  look-alike,  as  well  as  work-alike,  keyboard,  dis- 
play, and  serial  port.  In  addition,  password-protected 
remote  access  via  modem  can  be  made  with  either  dumb 
terminals  or  PCs  running  our  terminal  emulation  software. 


MultiLink'  Means  PC-DOS  Compatibility  with  a 
Software-Driven  System.  Lotus  1-2-3,  Symphony, 
WordStar,  dBASE  III,  &  Multimate  are  just  a  sampling 
of  the  wide  variety  of  PC-DOS  software  that's  fully 
compatible. 

Our  software-driven  system  is  also  IBM  NETBIOS 
compatible,  so  programs  that  are  written  for  IBM's 
Token  Ring  will  run  on  our  multi-user  system,  as  well. 

MultiLink  '  Means  Muiti-Userto  Leading 
Computer  Pubiications.  Whether  you  read  PC  Magazine, 
"MultiLink'  Advanced  delivers  on. ..convenience,  speed, 
and  flexibility,"  or  InfoWorld,  "If  you  want  a  low-cost 
multiuser  system  with  up  to  eight  terminals,  MultiLink'* 
Advanced  is  worth  a  serious  look!'  it  becomes  clear  that 
MultiLink"  Advanced  is  a  formidable  contender  in  the ; 
multi-user  marketplace. 

See  What  MultiLink'  Can  Mean  to  You.  Learn, 
firsthand,  how  our  multi-user  system  can  benefit  your 
company.  Call  The  Software  Link  TODAY  for  complete 
information  and  the  authorized  dealer  nearest  you. 
MultiLink '  Advanced  is  $595  and  comes  with  a 
money-back  guarantee. 


MultiLink  IS  a  registered  trademarK  ol 
The  Sollware  Link.  MultiLink  ■  Advancer 

5  PC-Shadow  are  trademarks  ol  The 
Software  Link  IBM  PC  XT  AT  PC-DOS.  il 
Token  fling,  &  NETBIOS  are  trademarks  at  |l 
IBM  Corp  WordStar  dBASE  III  Mullimate. 
Lotus  t-2-3  &  Symphony  are  trademarks  ot 
MicroPro.  Ashlon  Tale  Mullimale  International. 

6  Lotus  Development  Corp  .  respectively 


THE  SOFTWARE  LINK 


3577  Parkway  Lane,  Atlanta.  Georgia  30092  Telex  4996147  SWLINK    FAX  404/263-6474 

Fo,  the  dealer  nearest  you  CALL:  800/451-LINK  In  Georgia:  404/448-LINK 

/Int'l  Sales:  404/263-1006    ResellersA/ARs:  404/448-5465 
Dealer  Inquiries  Invited 

THE  SOFTWARE  LINK/CANADA  CALL  800/387  0453 
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■  VOICE-AND-DATA  PBX  SYSTEMS 


Voice-and-Data  PBX  Systems:  Summary  of  Features 

(Products  listed  in  ascending  price  order) 


Ttie  prices  given  here  represent  the  cost  of  a  fully  installed 
system — with  all  instruments,  interfaces,  and  wiring — capable 
of  handling  50  simultaneous  voice-and-data  communications  ses- 
sions (100  people  simultaneously  transmitting  both  voice  and 
data).  Although  all  of  the  manufacturers  put  numerous  caveats  on 
these  estimates,  they  at  least  represent  ballpark  figures. 

It  is  valuable  for  volce-and-data  PBX  systems  to  have  tx)th 
standalone  digital  interfaces  and  interfaces  integrated  with  tele- 
phones. The  latter  are  good  for  desktop  PC  systems;  the  former 
for  printers,  modems,  and  other  devices  that  don't  need  simulta- 
neous voice  service. 

Like  so  many  things  related  to  voice-and-data  PBX  systems,  the 
number  of  "ports"  is  defined  differently  by  various  manufacturers. 
For  the  purposes  of  this  article,  we  define  the  number  of  ports  to 
be  the  total  number  of  voice  connections,  data  connections,  and 
outside  trunk  circuits.  Typically,  the  numlier  of  trunks  to  outside 
switching  services  must  be  at  least  15  percent  of  the  number  of 
voice  instruments. 
Putting  voice  and  data  on  the  same  pair  of  wires  can  eliminate 


the  need  to  rewire  systems  to  add  data  service.  However,  if  the 
installation  has  adequate  wiring,  this  capability  isn't  necessary. 

The  asynchronous  data  rate  is  the  fastest  at  which  the  switch 
will  accept  data  from  the  serial  port  of  a  PC.  While  a  rate  of  19.2 
kilobits  per  second  is  much  slower  than  the  transfer  speed  of 
media-sharing  LANs,  this  data  stream  is  not  shared.  The  real 
throughput  of  a  file  transfer  at  19.2  kilobits  per  second  depends  a 
great  deal  on  the  software  used,  but  it  could  be  as  high  as  1,900 
characters  per  second.  Transferring  a  1,000-word  document  at  this 
rate  would  take  about  2  seconds. 

Speed  mediation  means  that  the  switch  mediates  the  various 
speeds  of  connected  devices.  If  a  switch  does  not  offer  speed 
mediation,  you'll  have  to  use  software  to  change  the  speed  of  the 
PC's  RS-232C  port  so  that  you  can  use  different  devices. 

Moving  telephone  numtiers  is  the  biggest  single  task  handled 
by  telephone  managers.  If  users  can  move  their  own  telephones, 
operations  are  much  more  efficient,  saving  time  for  both  the  user 
and  the  administrator. 


SX-200  Digital 

Mitel  Inc. 

Meridian  SL-1S 

Northern  Telecom  Inc. 

System  One 

Shared  Resource 
Exchange  Inc. 

Saturn  HE 

Siemens  Information 
Systems  Inc. 

tn\t*i  inslallti  priu  $78,000 

$85,000 

$88,000 

$100,000 

DATA  INTERFACES 

standalone  • 

• 

• 

• 

Integrated  with  telephone  • 

• 

• 

o 

FEATURES 

Mai.  no.  of  porta  336 

460 

288 

992 

Voice  and  data  nlng  ume  pair  of  wirea  • 

• 

O 

O 

Mai.  aiynchronout  data  rate  (klloklla/  19.2 
second) 

19.2 

28 

19.2 

Speed  mediation  • 

• 

O 

O 

User  can  move  telephone  eitention 

• 

• 

• 

4*;— Indicates  Editor's  Choice  •— \bs  O — No 


Instead,  both  users  and  the  system  admin- 
istrator can  use  telephone  instruments  to 
pass  instructions  and  changes  to  the 
switch.  For  example,  if  you  move  to  a  new 
office  down  the  hall,  you  can  unplug  the 
telephone,  walk  to  the  new  location,  plug 
the  phone  into  the  wall,  tap  in  a  few  key- 
strokes, and  be  connected  to  the  switch 
with  the  same  telephone  number  and  privi- 
leges. No  one  else  need  take  action  to 
change  a  telephone  or  PC  location,  if  both 
the  old  and  new  locations  have  the  .same 
kind  of  line  card.  The  system  administrator 
can  perform  more-complex  tasks  using  a 


template  overlay  on  the  multibutton  tele- 
phone set  that  normally  serves  as  the  atten- 
dant's console.  This  input  device  allows 
programming  of  privileges  like  unrestrict- 
ed dialing,  semirestricted  dialing,  restrict- 
ed long-distance  dialing,  and  the  ability  to 
receive  only  incoming  calls.  The  sequence 
of  commands  can  be  completed  quickly 
using  the  keys  on  the  console,  and  the 
switch  provides  feedback  on  the  console's 
liquid  crystal  display.  In  the  event  of  prob- 
lems, service  organizations  can  access  the 
switch  through  a  remote  dial-up  and  can 
run  complete  system  diagnostics. 


SMOOTH  TEST  To  test  the  Meridian, 
we  ran  three  simultaneous  19.2  kilobit- 
per-second  file-transfer  sessions  thixiugh 
it.  There  was  absoltrtely  no  speed  degrada- 
tion that  we  could  see.  We  even  tried 
more-subtle  tests — like  whistling  through 
the  phones  sharing  the  lines  to  the  switch  to 
make  the  individual  circuits  busier — but 
the  data  bits  passed  as  smoothly  as  if  the 
PCs  had  been  hooked  together  by  straight 
RS-232C  wiring.  (We  even  looked  in  back 
of  the  switch  to  make  sure  that  wasn't  the 
ca.se!) 

As  far  as  cost  is  concerned,  a  very  small 
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We  set  the  Mail-Order  Standardy 
Service . . .  Value . . .  Quality. 


"If  you're  an  experienced  computer  user  on  a  tight 
budget,  the  QIC".  1 800  is  hy  far  the  host  value .  considering 
the  system's  bargain — basement  price.  I  was  more  than 
a  little  surprised  to  find  the  operation  manaual  to  be  by 
far  the  best  of  the  group  "  stan  Miastkowski 
BYTE,  March  1987 

System  Configuration 

10  MHz    8  MHz 
EGA  System  «755  $168S 

Basic  system  with  option. 

EGA  board  and  monitor 
Monotsraphic  Systc  mi         SI320  $995 

Basic  sN'Stem  with  option 

Monographic  board  and  monitor 
Color  System  $1496  $1426 

Basic  system  with  option 

color  board  and  monitor 


QIC  286  System 

Monitor  not  included. 


QIC  6/8  ^f  H7  $756 

with  option  $1026 

QIC  6/8/10  MHz  $799 

with  option  $1126 

Basic  System:  512K  expandable  to  I.VIB,  two 
8-bii  and  six  16-bil  slots,  clock/'calendar  with 
battery  backup,  192  watt  power  supply.  AT™ 
style  keyboard,  complete  200  papc  manual. 

MB  Floppy  Dritv 
HD/Floppy  ControUer 


■  -----  Member  of  the  Better  Business  Bureau. 


High  Performance, 
Capacity  Drive  for  AT 

Seagate  ST4038  30MB  (40ms)  <5«9 

Seagate  ST251  40MB  (1/2  Ht,  40ms)  $629 
Hi,  40ms)  .  .  $499 
Seagate  ST4096  80MB  (28ms)  $1095 


Everex  Modems 

•  Everex  Evercom  «10/I200   CALL 

1/2  size.  Hayes/Bell  103/2 1 2  compatible,  Bitcom 
software,  made  in  I'SA. 

•  Everex  Evercom  1200/2400   $199 

Same  feature  as  above  plus  CCITT  V'.22 
compatible. 

•  External  300/1200   $119 

Fully  Hayes/Bell  103A,  212A  and  CCITT 
V.22  compatible,  LED  status  iiviicator. 

•  External  1200/2400   $219 

Same  features  as  External  300/1200. 


Hard  Disk  Kit  for 
Qtulity  HD  Kit  comes  with  controller,  cable, 
manual,  software  and  mounting  screws. 

•soaeaio  ST.r^-   1  7  jtf    '^'^'V   $339 

Seagate  ST238(  1/2  Ht-.e-ims)  $399 

Miniscribc  SCXT30  Hard  Card  (65ms)  $499 


Graphic-.  i>oai  u 

•QIC  Micro  EGA  $178 

640  x  480,  l6colors  EGA  mode.  720  x  348 
monochrome  mode.  640  x  200  16  color  RGB 
mixlc.  Hercules  132  coluinn. 

•  QIC  Monographic  $95 

720  X  348.  Hercules  compatible,  printer  port. 

•  QIC  Monographic  with  1 32  column  $109 

•  Professional  Graphic  Adapter  ....  $99S 
640  X  200. 2  colors  CGA  mode,  mono  Hercules 
mode  720  x  348,  PGA  mode  640  x  480,  256 
color. 


Monif 

•Monochrome  $109 

•  Color  monitor  $295 

 $449 

•  NEC  Multisync  $579 


•  Memory  board  for  AT  $155 

0-3.MB  extended  memory  using  256K  or  64K 

•  AT  Multifunction  for  AT  $148 

Holds  up  to  2MB,  parallel,  serial  and  game 
port,  set-up  software. 

•  XT  EMS  Multifunction  $159 

"  '  M  S   $99 

•  EMS  board  for  AT  $139 

Expandable  up  to  2MB,  Lotus/Intel  compatible. 


.Accelerator 

(turbo  board)   $359 

Turns  your  PCVXT  into  8  MHz  AT,  compatible 
with  IBM  PC  and  XT,  7  times  faster  than 
PCVXT,  33%  faster  than  6  MHz  AT,  1 6  bit  80286 
design. 


QtC  RESEARCH 

INCORPORATED 

753  Ames  Avenue 

Milpitas,  Ca  95035 


Everex  Tape  Back-up 

Back-up  20MB  in  less  than  5  minutes,  Image/File- 
by-file  back-up  and  restore,  window  driven 
software,  made  in  I'SA. 

External  Internal 
60MB  Cartridge  $829  $759 

20MB  Cassette  $649  $579 


$429 

7  slots,  no  wait  state  design,  1 35  W  power  supply, 
room  for  4  1  /2  height  drives. 


Seagate.  Hcrculo.  Have,.  Bell  and  IBM  are  re|[tfter  rrademark< 
of  Iheir  respective  atmpanies 


Open  Saturday  10.00  AM  to  3.00PM 

(408)  942-808^'  (SaUt) 

Tech  Support  f408>  942-0056 
FAX  No.  ■408-263-1447 


*  Attractive  Dealer  and  Quantity  discotints  available. 
•Corporate  and  Universities  P.O.'s  welcome. 

*  Special  discounts  for  Students  and  Professors  (ID 
required). 
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■  VOICE-AND-DATA  PBX  SYSTEMS 


PBX  system  is  always  the  worst  case:  the 
more  ports  you  have,  the  lower  the  price 
per  port.  In  the  case  of  the  Meridian,  a  sys- 
tem with  32  subscriber  lines  and  eight 
trunks  with  digital  telephone  sets  installed 
will  cost  you  $600  to  $700  per  line.  You'll 
have  to  add  S300  per  port  (installed)  for  the 
data  module  that  goes  into  the  desk  set  to 
use  the  system  with  a  PC. 

The  Meridian  is  nice  to  look  at  and  easy 
to  use.  It  ranks  very  high  as  a  connectivity 
alternative  for  anyone  who  doesn't  want 
the  programming  workload  of  a  full  me- 
dia-sharing LAN. 

SHARED  RESOURCE 
EXCHANGE  INC. 

System  One 

Shared  Resource  Exchange  (SRX)  is  a 
1983  start-up  company,  but  it  was  backed 
by  Sevin-Rosen  Management,  which  also 
backed  Compaq,  Lotus,  and  Pro- 
teon — some  good  picks.  The  SRX  head- 
quarters and  manufacturing  facilities  are  in 
Dallas,  Texas.  The  company's  main  ob- 
jective is  to  have  one  product  line  covering 
the  entire  market  for  circuit-switched  ser- 
vices of  from  1  to  200  instruments.  SRX 
achieves  this  with  the  System  One  PBX 
and  its  station  equipment — a  package  with 
a  level  price  per  port  and  easy  expandabi- 
lity. So  far,  the  company  has  shipped 
about  500  systems. 

The  System  One  is  economical  in  in- 
stallations that  range  from  6  to  255  sta- 
tions. Some  of  the  other  companies  we  vis- 
ited had  four  prtxiucts  that  covered  this 


The  System  One ,  from  Shared  Resource  Exduinge ,  uses  either  standalone  data  units  or  data  units 
inief;rated  into  the  telephone  I  both  shown  above  ri^ht)  to  connect  PCs  and  other  serial  devices  to 
the  switch.  The  coimection  between  the  PC  and  the  data  unit  (above  left)  is  made  over  RS-232C 
cable,  the  connection  between  the  data  unit  and  the  switch  through  telephone  wire.  Separate 
telephone-wire  pairs  are  used  for  voice  and  computer  data,  even  if  the  data  unit  is  inside  the  phone. 
The  wire  pairs  are  carried  inside  the  .fame  telephone  cable  goin^  to  the  telephone  instrument. 


;  ~y   Shared  Resource  Exchange's  System  One  Star  Topology 

i  =_n    (Media:  Telephone  wire) 
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span  of  capability  in  overlapping  seg- 
ments: SRX  offers  one  switch.  The  SRX 
design  uses  a  distributed  architecture  that 
shares  the  prtKessing  power  between  a 
central  processor  and  the  line  cards.  Be- 
cau.se  of  this,  the  system  has  a  low  initial 
cost,  and  every  added  line  has  a  fixed 
price — about  $650  to  S750  per  port,  in- 
stalled. That  means  that  as  your  organiza- 
tion grows,  the  same  switch  will  continue 
to  give  you  gtxxi  value. 

IN  A  CLOSET  The  System  One's  wall- 
mounted  cabinet  measures  17  inches  wide. 
13  inches  high,  and  12  inches  deep.  It  has 
no  fans  or  other  moving  parts,  .so  it  can  be 
mounted  next  to  a  desk,  on  a  wall,  or  in  a 


closet  without  restrictions.  The  basic  cabi- 
net can  support  a  total  of  48  phones  and  1 2 
trunks;  the  system  can  grow  from  one  to  a 
maximum  of  four  cabinets  as  the  need 
evolves.  SRX  offers  optional  battery  back- 
up for  8  hours  of  operation.  Significantly, 
all  telephones  and  data-interface  devices 
use  power  transmitted  over  the  twisted- 
pair wiring,  so  you  don't  lose  vital  tele- 
phone .service  because  of  a  failure  of  the 
wall-plug  transformer  that  powers  your 
phone. 

The  heart  of  the  System  One  is  the  same 
Intel  8088  used  in  the  standard  PC.  This 
CPU  functions  as  a  call  processor  with  a 
direct  communications  channel  to  the  Intel 
8048  single-chip  controller  processor  (the 
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Choose  your  fevorite.  $475' 


We're  not  selling  printers,  but  a  new  networking  device  that'll 
make  it  seem  like  you  have  an  extra  one.  Or  two  or  three. 

The  Buffalo'  SX  can  actually  multiply  the  effectiveness 
of  laser  printers,  dot  matrix  and  daisy  wheel  printers,  modems, 
and  plotters.  Anyone  can  send  work  to  any  printer -even  when 
ifs  busy— and  go  back  to  work  immediately  So  it  can  save  you 
thousands  of  dollars  on  extra  printers  you  don't  buy 

Alltlie  right  coxmectlons 

The  Buffalo  SX  is  an  intelligent  buffer,  switcher  and  interface 
converter  all  in  one.  It  allows  several  PC  users  to  select  any  output 
device  connected  to  the  network. 

There  are  ten  ports  -five  parallel  and  five  serial.  Five  can  handle 
either  input  or  output.  So  you  have  lots  of  options.  Seven 
PCs  sharing  three  peripherals.  Two  PCs  shanng  eight  peripherals. 
Or  any  combination  between 

But  thafs  only  the  beginning.  You  can  link  more  SXs  together 
to  share  a  set  of  peripherals  with  any  number  of  PCs  (of 
course,  when  you  get  up  into  the  dozens,  you  might  need 
another  laser). 

Power  windows  &  automatic  transmission 

To  set  up  the  SX,  just  plug  it  in  and  define  the  ports  using  the 
switches  and  software  provided.  Concise  documentation  tells  you 
how.  If  you  have  a  question,  call  our  toll-free  support  line. 

When  someone's  ready  to 
print,  they  simply  use  the  handy 
little  menu  that  pops  up  on 
screen  with  the  names  youVi 
chosen.  Call  your  printers 
Martha,  Chatterbox,  Relic, 
whatever 

The  SX  does  the  rest, 
it  handles  interface  con- 
versions, making  parallel 
and  serial  machines 


Just  one  of  dozens  of  network  configui 

43- 


work  together  Yes,  it  even  lets  IBM '  and  Macintosh'  PCs 
share  a  laser  with  no  fiddling  And  PCs  can  exchange  files  with 
communications  software. 

Best  of  all,  it  stores  print  jobs  in  its  large  buffer  and  feeds  data 
to  the  printers  automatically  So  people  can  use  their  computers 
within  seconds.  ("Large"  means  a  standard  256K  memory, 
expandable  to  one  full  megabyte.) 

Free  software  bonus 

Order  now  and  receive  S100  worth  of  productivity  tools  free: 
O  HyperKey™  Keyboard  Enhancer-increases  speed  and 

accuracy  dramatically.  Instant  on-off  for  repeat  keys! 
O  HyperDrive™  Disk  Caching-makes  applications  run  3-5 

times  as  fast.  Fully  utilizes  Above™  Board  men<ory. 
O  Print  Booster™  for  1-2-3 "  -frees  your  PC  about  four  times 

faster  when  printing  graphs 

iUl  you.  stand  to  lose  are  long  coffee  breaks 

If  you've  tried  a  printer  buffer,  you  know  how  limited  most  are. 
The  SX  is  different.  Ifs  the  slickest  productivity  booster  this  side 
of  a  $10,000  LAN.  Ifs  so  dependable,  it  comes  with  a  full  one-year 
warranty.  Plus  this  money-back  guarantee: 

Order  a  Buffalo  SX.  Try  it  for  45  days.  If  you  can  part  with  it  send 
it  back  for  an  immediate  refund.  No  questions  asked.  And  you 
can  keep  the  productivity  software. 

We're  certain  you  won't  give 
it  up  once  you've  tried  it.  We 
think  you'll  add  more.  Ask  about 
our  other  low<ost  buffer/ 
switchers  too.  There's  one  for 
every  application  imaginable. 
Call  now.  Use  Visa, 
MasterCard  or  American 
Express.  You'll  save  hours 
of  fmstration.  Plus  the  cost 
of  another  laser! 


rations  possible  with  the  versatile  SX. 


Buffalo  Products,  859  Cowan  Road,  Burlingame,  CA  94010  (800)  345-2356;  In  California  (800)  543-2356 
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*This  special  direct  introductory  price  will  change  without  notice  after  the  first  5,000  Buffalo  boxes  are  shipped.  You  musf  mention  this  code  nunber  to  qualify- 
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■  VOICE-AND-DATA  PBX  SYSTEMS 


CALL  THE  PHONE  COMPANY  FOR  CONNECTIVITY 

Offered  by  many  local  telephone  companies,  CO  LANs  are  a  reliable, 

a  distance-spanning,  and  an  expandable  way  to  connect  large  numbers  of  computers. 


The  Central  Office  LAN  uses  a  digital  switc  h  located  in  the  telephone  company's  dial  central 
office  to  connect  PCs  and  other  serial  devices  located  on  the  customer' s  premises.  The  PCs 
interface  to  the  switch  through  a  dotal  voice  multiplexer  that  combines  voice  and  computer  data 
on  the  same  pair  of  wires  going  to  the  central  office .  This  system  is  typically  used  in  conjunction 
with  Centrex  voice  services. 


\  -y   Central  Office  LAN  Topology 

\^"A   (Media:  Telephone  wire) 

Digital  voice 


Cuitomer 
premitet 


The  Central  Office  LAN  uses  a  digital  switch 
located  in  ttie  telephone  company's  Dial  Central 
Office  to  connect  PCs  and  other  serial  devices 
located  on  ttie  customer  s  premises.  Ttie  PCs  in- 
terface with  the  switch  through  two  digital  voice 
multiplexors:  the  first  combines  voice  and  com- 
puter data  on  the  same  pair  of  wires  and  carries  it 


to  the  central  office;  the  second  splits  the  two. 
\feice  data  then  travels  to  the  Centrex  system  and 
out  over  normal  phone  lines.  Data  goes  to  the  data 
switch,  which  switches  it  to  terminals,  packet  net- 
works, and  the  like.  Data  can  also  merge  with  the 
normal  phone  lines  by  direct  distance  dial  to  a  mo- 
dem and  then  goes  out  over  the  Centrex  lines. 


Somewhere  in  your  community,  a 
building  houses  the  dial  central  office 
that  provides  local  telephone  services. 
All  of  the  telephone  instruments  in  your 
area  are  connected  to  this  building.  From 
it,  high-capacity  connections  are  made 
over  microwave  radio,  coaxial  cable,  and 
fiber-optic  links  to  other  higher-level 
switching  centers  in  the  national  tele- 
phone network.  The  heart  of  today's  cen- 
tra! office  switch  is  a  computer  control- 
ling a  huge  electronic  switch  system.  The 
local  telephone  company  already  leases 
you  some  services  from  this  system;  ev- 
ery time  you  pick  up  a  phone  and  call  into 
the  community,  you  use  the  central  office 
computer. 

To  meet  your  data  communications 
needs,  the  phone  company  often  will  also 
lease  you  a  much  bigger  chunk  of  this 
system  in  the  form  of  a  Central  Office 
Local  Area  Network  (CO  LAN). 

Because  of  scheduling  difficulties,  we 
couldn't  make  a  hands-on  test  of  a  CO 
LAN  before  publication.  However,  we 
did  interview  people  on  the  CO  LAN 
team  at  Bell  Atlantic  and  visited  several 
central  offices  providing  this  service. 
Here's  how  it  works. 

STRICT  CODES  A  common  central 
office  configuration  consists  of  an  AT&T 
3B20D  computer  driving  the  same  com- 
pany's 5ESS  switch  system.  The  3B20D 
is  really  a  general-purpose  32-bit  mini- 
computer with  8  megabytes  of  memory 
and  full  duplex  redundancy  of  critical 

one  used  in  Hayes  modems)  located  on  ev- 
ery line  card.  The  call  processor  carries  out 
the  task  of  connecting  the  line  cards  to- 
gether in  response  to  requests  from  the  at- 
tached instruments.  The  8088  system  is  on 
a  single  board,  and  it  runs  a  program  con- 
tained in  320K  bytes  of  EPROM.  The  pro- 
gram uses  a  database  (consisting  of  details 
such  as  telephone  numbers,  classes  of  ser- 
vice, telephone  set  options,  and  other  in- 


components.  The  hard  disk  storage  in 
these  machines  usually  consists  of  three 
300-megabyte  systems  with  removable 
disk  packs;  a  single  9-track  tape  drive  is 

stallation  information)  contained  in  lOOK 
bytes  of  battery-backed  CMOS  RAM.  The 
entire  processor  circuit  board  is  much  sim- 
pler and  smaller  than  that  of  the  IBM  PC, 
and  SRX  says  it's  never  experienced  a  fail- 
ure in  the  field. 

The  8048  processor  that  is  found  on 
each  line  card  has  2K  to  4K  bytes  of 
PROM.  128  bytes  of  RAM,  and  an  I/O 
port  that  are  all  integrated  in  one  chip.  This 


also  included.  The  5ESS  software  is 
based  on  a  UNIX-derived  system.  Du- 
plex Multiple  Environment  Real  Time 
(DMERT),  modified  and  expanded  into 

chip  provides  the  many  intensive  commu- 
nications tasks  that  are  associated  with  the 
port  devices,  including  scanning  the  key- 
board, operating  the  lamps  and  buttons  on 
the  phones,  and  controlling  the  internal 
telephone  operation. 

SRX  does  not  use  the  same  centralized 
switching  matrix  that  is  common  in  most 
PBX  systems.  A  custom  very-large-scale- 
integration  (VLSI)  matrix  switches  cus- 
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what  AT&T  calls  Operating  System  Dig- 
ital Switching  (OSDS). 

These  central  office  systcins  are  under 

constant  maintenance  scrutiny.  If  a  sec- 
tion fails,  redundant  sections  that  are 
standing  by  come  on-line  automatically. 
The  building  is  protected  against  light- 
ning; in  fact,  it's  probably  built  to  stricter 
codes  than  any  county  inspector  would 
lequirB.  A  batteiy  bank  that  can  be  15 
feet  loog,  6  feet  wide,  and  3  feet  high 
provides  power  for  the  entire  CO  LAN 
system.  These  batteries  are  chaiged  from 
commercial  power  sources,  but  they  sup- 
ply  the  power  needed  for  operation  and 
keep  running  through  power  reductions 
and  outages. 

A  CO  LAN  system  usually  combines 
the  services  of  the  big  central  office  com- 
puter with  a  specialized  data  switch,  in 
many  cases  AT&T's  Datakit  Viituai  Cir- 
cuit Switch  (VCS).  The  VCS  moves  die 
data  between  your  digital  devices,  while 
the  central  office  switch  provides  access 
to  bodi  k)cal  and  loi^-dlslance  connec- 
tions. A  CO  LAN's  data  switch  can  typi- 
cally provide  up  to  2,500  simultaneous 
connections  (5,000  stations),  with  the 
digital  devices  communicating  through 
their  serial  ports  at  speeds  up  to  1 9. 2  kilo- 
bits per  second.  The  only  real  technical 
diffeienoe  between  this  kind  of  service 
and  a  PBX  is  4iat  die  switch  is  located 
farther  away:  as  far  as  the  user  is  con- 
cerned, however,  it  might  just  as  well  be 
on  the  other  side  of  tfte  wall. 

CO  LAN  scn  ices  ;iro  designed  pri- 


marily for  private  networks  existing 
within  a  company  or  oiganization.  The 
nature  of  die  service,  however,  allows 

the  company  or  organization  to  be  spread 
all  over  a  community  or  campus.  Con- 
necting different  floors  of  a  building  or 
hooking  up  operations  in  separate  build- 
ings, which  can  pose  a  significant  chal- 
lenge with  a  traditional  media-sharing 
LAN,  isn't  a  technical  problem  with  a 
CO  LAN.  bi  some  CO  LAN  installa- 
tions, an  on-site  CRT  and  a  menu-driven 
program  allow  the  system  administrator 
to  make  all  changes  and  equipment 
nwves  in  the  network.  In  other  installa- 
tions, a  call  to  the  phone  company  takes 
care  of  these  administrative  matters.  Not 
all  companies  have  extended  the  pro- 
gramming power  to  their  custo- 
mers—and  not  all  customers  want  it. 

DIALING  CENTRAL  OFnCE  To 

plug  into  the  network,  you  simply  need 
to  hook  the  serial  port  on  each  of  your 
PCs  or  odier  digital  devfees  to  a  da- 
ta/voice multiplexor,  (DVM).  A  typical 
DVM  might  be  a  General  DataComm 
DATX  2000.  This  box,  which  looks  and 
acts  like  a  nradem,  allows  bodi  voKe  sig- 
nals and  computer  data  to  travel  simidta- 
neously  on  the  same  pair  of  wires.  At  the 
central  o£^,  another  DVM  ^lits  the 
voice  and  computer  data  and  then  routes 
them  appropriately.  Legal  restrictions  of- 
ten prohibit  telephone  companies  from 
pnniding  the  DVM  to  die  customer,  but 
these  companies  can  usually  recommend 


where  to  buy  one.  While  the  prices  \  ar> 
accofdiiig  to  quantity  and  the  supplier,  an 
average  cost  of  $200  per  station  is  in  the 
ballpark. 

Outside  your  building,  the  local 
phone  company  provides  the  link  be- 
tween your  facility  and  the  switch.  That 
link  can  take  the  form  of  twisted-pair 
"outside  plant"  wire  sUelching  up  to 
about  3  miles,  or  ndcrowave,  coaxial,  or 
fiber-optic  services  that  can  pn>^ide  hun- 
dreds of  simultaneous  communications 
channels.  These  services  typically  oper- 
ate either  at  l.S44me!galMtsoratS6kilo- 
Uls  per  second. 

PACKAGE  DEAL  When  you  order  CO 

LAN  services,  you  get  a  complete  pack- 
age of  services  at  a  single  price.  You  pay 
a  fixed,  monthly  rate  for  these  services 
aixl  negotiate  the  terms  and  conditions  of 
the  contract.  A  CO  LAN  probably  isn't 
cost-effective,  however,  unless  you  have 
more  than  250  devices  to  connecL  The 
price  per  port  drops  as  you  add  devices, 
and  expansion  is  fairiy  easy. 

CO  LANs  offer  a  combination  of  reli- 
ability, distance-spanning  flexibility,  ex- 
pansion capability,  and  low  initial  cost 
that  is  difficult  to  match  with  any  other 
kind  of  connectivity  alternative.  What 
about  the  drawbacks?  They're  not  avail- 
able everywhere,  and  you  don't  own  or 
directly  control  the  resources.  But  de- 
spite some  obstacles,  the  CO  LAN  could 
represent  a  good  connectivity  alterna- 
tive.— Frank  J.  Derfler,  .Ir. 


tomers  on  and  off  of  a  32-megabit-per-sec- 
ond  distributed  communications  data  bus. 
The  32-m^abit  bus  is  subdivided  into  S 1 2 
64-kilobit  channels.  Of  those  channels, 
more  than  half  (288)  are  dedicated  to  com- 
munkatkHis  widi  die  userpoits,  and  die  re- 
mainder of  the  bandwidth  is  used  for  ser- 
vice tones  and  control  channels.  The  8088 
has  an  independent  control  channel  to  ev- 
ery omdiol  processor. 


DATA  INTERFACE  To  ci)nncct  your 
PC  to  the  switch,  you'll  need  a  data  inter- 
face unit,  which  can  be  added  in  the  field  to 

any  SRX  telephone.  Most  PBX  manufac- 
turers offer  either  a  digital  telephone  that 
can  be  upgraded  or  a  less  expensive  device 
that  can't;  all  SRX  telephones  can  be  up- 
graded. If  you  don  t  need  voice  capabili- 
ties near  a  printer  or  other  device  attached 
to  the  switdi,  the  data  interface  unit  can  be 


ordered  as  a  standalone  unit  that's  smaller 
dian  a  typKal  modem.  The  data  interfaces 
have  a  wide  range  of  options  that  allow 
control  over  the  RS-232C  signals  needed 
by  printers,  modems,  and  other  serial  de- 
vices. These  changes  can  be  made  ftom 
any  telephone  dmt  is  qiproprialely  audio- 
ri^. 

The  data  interface  unit  supports  dialing 
firom  a  terminal  by  respondiog  to  signals 
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SStatkm 's  tiny footprint  (14"xl4"x3")  means  more  space  and  less  clutter  on  a  user's  desk. 

Two  years  ago  3Com  introduced  the  first  network  optimized  server. 

Today  3Com  introduces  the  first  network  optimized  workstation. 

With  3Station  we've  significantly  increased  the  performance  and  produc- 
tivity of  3System  by  putting  technology  to  work  for  you. 

3Station  is  easy  to  use  and  offers  better  performance  and  reliability  than 
using  adapted  PCs  on  your  network. 

And  its  high  performance  80286  microprocessor  and  1Mb  main  memory 


OaCom  Corporation  1987. 3Coni  and  SScrver  an  ivgistcred  trademarks  and  3Station  and  3Systcm  an  tradrmariu  of  3Cani  Corporation: 


Cl: 


UseSCom  'slOl  key.  ATampatihIe 
keyboard  or  any  other  AT  compatibk 
keyboard 


provide  up  to  35%  more  memory  for  your 
applications  than  adapted  PCs. 

This  makes  SStation  the  optimized 
workstation 


for  business 
productivity  appli- 
cations such  as  database, 
spreadsheet,  business  graphics, 
publishing  and  word  processing. 
SStation's  built-in  EGA  graphics,  Ethernet  adapter, 
I/O  and  memory  increase  performance  and  make 

installation  easy 


You  can  use  EGA  CGA  or 
monochrome  (including  Hercules), 
monitors  uithJSlation. 


SStation  is  idetdfir  memory  intensive  applications. 


performance,  why  use  adapted  PCs  on  your  network? 

When  the  future  is  SStation. 

For  your  nearest  SSystem  dealer,  or 
more  iirformation,  call  l-800-NET-3Com. 


because  there  are 
no  cards,  jumpers  or  switches.  You  can 
install  SStation  in  minutes  rather  than  the 
hours  you  need  to  adapt  a  PC. 

SStation's  single  board  design  with  no 
moving  parts  also  provides  more  reliability 
than  an  adapted  PC. 

And  the  best  news  of  all? 
When  you  use  SStation  in  a  SSystem, 
you  can  realize  significant  cost 

savings,  up  to  50%  per  user, 
compared  to  adapted  PCs  or 
multi-user  micros  and  minicomputers. 
So  with  SStation's  price  and 


EI)IT()KS 
CHOICE 
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■  VOICE-AND-DATA  PBX  SYSTEMS 


■  Moving  telephones,  the 
most  time-consuming  job 
with  many  PBX  systems, 
takes  no  time  at  all 
with  the  System  One. 


from  the  RS-232C  port  and  signaling  the 
switch  for  attention.  This  means  that  the 
system  can.  for  example,  do  unattended 
dialing  in  the  middle  of  the  night.  When 
you  signal  the  switch,  the  line  card  returns 
a  prompt  that  says  "Enter  Number.""  You 
type  in  the  number  and  get  a  status  mes- 
sage back,  such  as  "Ringing,"  "Busy,"" 
or  "Connected.""  The  System  One  does 
not  offer  automatic  queuing  on  busy  num- 
bers. However,  if  the  data  device  being 
called  is  one  that  has  multiple  RS-232C  at- 
tachments, such  as  a  minicomputer,  sever- 
al numbers  can  be  assigned  and  the  switch 
will  hunt  through  the  numbers  to  find  one 
that  is  free. 

After  the  "Connected"  message  is  re- 
ceived, the  processor  in  the  SRX  system 
drops  out  of  the  channel,  and  the  connec- 
tion between  the  devices  becomes  an  open 
pipe.  The  switch  will  accept  any  packet  or 
file-transfer  protocol,  but  it  will  not  medi- 
ate for  different  speeds  between  the  at- 
tached devices.  Once  the  connection  is  set 
up,  dropping  the  RS-232C  DTR  line  im- 
mediately hangs  up  the  connection  or  the 
port.  Alternatively,  the  port  can  be  pro- 
grammed to  drop  a  connection  in  response 
to  other  codes,  such  as  the  -I-  -I-  -I-  used  by 
the  Hayes  modem. 

You  can  also  make  data  calls  from  a 


System  One 

Shared  Resource  Exchange  inc. 
15926  Midway  Rd. 
Dallas,  TX  75244 
(214)788-8700 

Typical  Installed  Price:  $88,000  for  system 
able  to  handle  50  simultaneous  voice  and  data 
exchanges  plus  15  voice  trunks  ( 100  users, 
each  simultaneously  transmitting  voice  and 
data  to  one  another).  Price  includes  wiring, 
training,  instruments,  attendant  console,  and 
full  installation. 

Requires:  RS-232C  serial  port. 
In  Short:  A  voice-and-data  PBX  system 
with  a  low  initial  cost  and  a  fixed  expansion 
price  per  port.  Phones  and  data  interface  de- 
vices are  powered  through  the  phone  lines, 
providing  extra  protection  during  power  fail- 
ures. ALso,  a  system  of  ten-digit  device  serial 
numbers  makes  the  System  One  particularly 
easy  to  program. 

CIRCLE  657  ON  REAOeR  SERVICE  CAflO 


telephone  instrument.  The  system  does  not 
put  the  data  and  voice  on  the  same  line,  but 
the  data  line  can  appear  on  the  telephone 
along  with  the  voice  line  so  that  you  can 
dial  through  the  telephone  and  then  trans- 
fer the  call  to  the  PC,  printer,  or  other  serial 
device. 

Between  the  data  interface  and  the 
switch,  a  64-kilobit-per-second  data  path 
carries  the  user's  data.  Additionally,  a  16- 
kilobit-per-second  data  stream  is  the  com- 
munications channel  for  the  telephone's 
processor  and  the  call  processor.  The  con- 
trol channel  passes  commands  to  the  tele- 
phone instrument  to  operate  its  lights,  liq- 
uid crystal  display,  and  other  features. 

FAST  PROGRAMMING  You  can  pro- 
gram the  System  One  through  an  RS-232C 
terminal  or  through  any  SRX  telephone 
with  an  LCD  panel.  Most  system  adminis- 
trators use  the  telephones,  which  have  a 
two-line  by  20-character  display  and  an 
overlay  for  programming.  The  program  in 
the  switch  takes  the  administrator  through 
a  menu-driven,  English-language  utility 
that  allows  changes  in  stations,  lines,  and 
many  other  features.  The  /-2-J-like  menu 
allows  fast  selection  of  alternatives  by  the 
first  letter  of  each  choice. 

Moving  telephones  and  other  devices, 
the  most  time-consuming  job  with  many 
PBX  systems,  takes  no  time  at  all  with  the 
System  One.  Every  telephone  and  data  de- 
vice made  by  SRX,  including  the  data  in- 
terface unit  for  serial  devices,  has  a  unique 
ten-digit  serial  number.  The  device's  spe- 
cial privileges,  class  of  service,  speed-call- 
ing numbers,  arrangement  of  feature  but- 
tons, extension  numbers,  and  other 
attributes  are  all  associated  with  that  serial 
number.  To  move  a  phone  or  PC,  you  sim- 


\JQ  The  Connectivity 
Decision  Guide 


This  chart  is  designed  to  help  you  select 
from  among  the  many  information-transfer 
and  resource-sharing  alternatives.  As  you 
can  see  on  the  chart,  if  all  you  really  need 
to  do  is  exchange  files  or  share  printers, 
then  you  should  consider  devices  such  as 
PBXs  and  patch  boxes.  If  your  organiza- 
tion has  not  already  invested  heavily  in 
PCs  or  DOS  programs,  then  a  minicom- 
puter might  meet  your  needs  more  eco- 
nomically But  if  you  want  many  users  to 
share  data  files  simultaneously  under 
DOS,  a  LAN  may  be  the  best  alternative. 
Once  you've  decided  on  a  LAN,  the  need 
for  station-to-station  resource  sharing  and 
other  factors  will  influence  your  network 
purchasing  decision. 

Because  manufacturers  include  many 
different  features  in  their  networks,  some 
products  will  not  fit  neatly  into  one  decision 
box  in  this  guide.  You'll  also  find  that  the 
lack  of  differentiation  between  LANs  is  be- 
coming as  large  a  problem  in  the  LAN  in- 
dustry as  the  lack  of  standards  was  2  years 
ago.  But  overlapping  features  and  techni- 
cal similarity  between  networks  are  good 
news  for  potential  buyers.  They  will  let  you 
concentrate  on  more-traditional  factors 
such  as  dealer  support  and  price  instead 
of  on  more-technical  considerations. 

Reviews  originally  appeared  in 
PC  Magazine: 

•  VoluineS  Number  21 

•  Volumes  Number 22 

•  Volume 6  Humbert 

•  Volumes  Number 2 

•  Volumes  Numbers 
A  Volumes  Number 4 
A  Volumes  Numbers 
A  Volumes  Number? 
A  Volumes  Number  10 
A  Volumes  Number  11 

■  Volumes  Number  12 

■  Voivms  6  Number  13 


PC   MAGAZINE  ■   AUGUST  1987 
330 


DataPBX 


nio 

using  1 
minicomputers  1 

no 

■  Applied  Knowledge  Groups'  The  Knowledge  Network  1 
■  IDEAtsociates'  IDEAshare  1 

■  Server  Technology's  EasyLAN  1 

■  The  Sottwire  Link's  LANUnk  1 

1 

A  Corvus  Diskless  PC  Workstation 
A  Kimlron  Satellite  Diskless  PC/Intelligent  Workstation 
A  NCR  3390  Workstation 
A  Pure  Data  LANmark  Network  Workstation 
A  Ricore  PC  AT-Compallble  Oiskleu  Workslatiofl 
A  3Com  3Station 


Clustered  CPU  systems 


A  Alloy  Plus4 
A  NorthStar  Dimension  300 
A  Our  Business  Machines' OA-Link 


Media-sharing  LANs 


•  Gateway  Communications'  G/NET 
•  Novell's  NetWare/S-Net 
•  Proteon's  ProNET-10 
•  Standard  Microsystems  Corp.'s  ARCnet 
•  Teias  Inslrumenis'  Business-Pro  LAN  Server 
•  Tallgrass  Technologies  Corp.'s  LanCourier 
A  Orchid  Technology's  PCnel 
A  3Com  Corp.'s  Token-Ring 
A  3Cofn  Corp.'s  Ethernet 


•  •  ATST  intormation  Systems'  StarLAN 

•  Fox  Research's  10-NET 
A  Invisible  Software's  Invisible  Network 
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A  lot  of  computer  for  your  money 


Bentley-286 


TheBentlcy-286/ 10  Persona]  compuicr 
features  an  Intel  80286  processor  running  at 
ablazing  lOMHz.aPhoenix  BIOS  for 
insured  compatibility.  5 12KB  RAM 
expandable  to  1024KB,  keyboard .  dual 
diskette  drive  /  hard  disk  controller,  and  a 
1.2MB  diskette  drive. 


Base  system 


$995 


The  Bentley-286 /  8  Has  the  same 
standard  features  as  the  Bentley-  286/10. 
with  8  MHz.  0  wait  state  processing  power. 


Base  system 


$979 


MoniHT  lint  rfu  luJcd 
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Bentley-286/1042MBhaiddisk  model 
A  winning  combination :  the  Bentley- 
286/ 10  plus  a  42MB  MiniScribe  hard  disk 
drive.  The  MiniScribe  drive  features  a 
28ms  average  access  time  and  automatic 
head  parking  on  power  down.  Paniiioning 
software  is  included  so  you  can  take  full 
advantage  of  the  increased  storage 
capacity. 


$1559 


Bentley-286/ 1 0  20MB  hard  disk  model 

A  new  addition  to  the  Bentley  family  of 
computers:  the  Bentley-286/ 10  plus  a 
20MB.  6^ms-access-time  hard  disk  drive. 


$1339 


Bentley  Computers . . .  The  Price  Performance  Leaders ! 


Monographics  Card-  High  rcMlution.  moncKhrnmc  graphit.  < 
lardwith  parallel pon  Usrwithamonochromcmonitorforhigh-quality 
monngraphics  display. 

Only  $79 


ColorCard-  High-rcsolutiun 
(.olargraphii  scard  works  in  color 
or  composite  mode  Uscwiiha 
color  graphics  monitor. 

Only,  $79 


EGA  Color  Monitor- 

E(iA  high-rcsolutiun  color  graphics 
ntuniiur  wirh  a  founccn-inih 
streen.  Great  for  text,  color 
graphics  and  games.  Use  with  the 
G)l<)rCard  or  the  EGA  card 


Only. 


$439 


Modems-  All  Bentley  modems 
are  compatible  with  all  popular 
communication  standards  and  have 
auio  answer .  auto  rcdial .  and  auto 
voKT^dataswiiihinf;.  External 
modems  include  LED  siatus 
indicators  and  require  modem  cable 
for  hookup 

300/ 1200  ^ 
Baud  Internal  Modem  .  .  . 
300/ 1200/2400 
Baud  Internal  Modem  . 

300/1200 

Raud  External  Modem. 


$239 
$139 


Monochrome  Monitor- 

Flai  screen  Samsunft  monitor  with 
lilt  and  swivel  base  and  twelve-inch 
scteen.  Use  with  the  monographics 
card  or  monochrome  card  for  easy- 
tu-read  display. 

Only  $109 


NEC  MultiSynC- The  elite 
monitor  Adjusts  to  any  horizontal 
frequency  between  15  5KHzand 
25KH2.  Resolution upto 800x560. 
and  suppons  both  analog  and  TTL 
inputs.  Thineen-inch screen 


Only. 


$599 


EGA  Card-  ibm«  ega 

compatible  enhanced  gtaphics 
adapter  with  256KBdisplay 
memory  and  high-resolution 
graphics  mode.  Displays  64  colors 
16at  atlme.  andsupportscolor. 
enhanced  color,  and  monochrome 
displays. 


Only. 


$179 


More  memory,  more  power. 


MFC-  A  six-funtiion  expansion 
card  58-lKB  RAM.  serial  port, 
parallel  port .  game  port .  c  tock- 
calendarwith  baticr>'  back-up.  and 
uttliiv  software 


Only. 


$123 


MEM-576-  Memory  expansion 
(aid  ihji  ^tl^  in .( short  slot  and 
suppons eiiht  tfHK or  2 5(>K chips 
Cjimcs  wiih  OK .  expandable  to 
l';2KB.J84KB.or57fiKB. 

Only  $39 

Memory  Chips- 

frlKchips  19 
6'lK  chips  (120ns)  J/5 
1 28K  chips  .  S49 

256Kchips(150ns)  t29 

256Kchips(120ns)  t3f 


AT-MFC-  tor  IBM-  A1  Up  to 
1  5  MB  memory  expansion,  serial  ;v 
parallel  port  fot  IBM' AT. 

0»ly  $139 

EMS  *  hxpandcJ  Mcmory- 
^pec  ification  Lard  lompatible  with 
ihc  Uxus  /  Intel  mcrTK>r>  spccifhation 
Q)mes  wiih  OK .  cxpandbic  to  2M  B 
Includes  ui liny  software 
PC  Version 

Only  $109 

AT  Versiim 

Only  $129 

Coprocessors- 

KW-.J  SIS9 

.S0287  S2t9 

80287-8   S269 


ATI/O-s, 

parallel  port 

Only  


..nd 


.$73 


PC  I /O-Seiialpon. parallel 
pott .  game  port .  and  clock-calendar 
with  battery  back-up. 

Only  $79 


.  plus  a  one-year  warranty! 

Bentley  Turbo  10 


Our  Newest  Addition! 


Bentley  Turbo  10  The  newest  and  fastest 
coinputer  in  the  famous  Bentley  line  of 
IBM*XT  compatibles.  Thekeyboard- 
swiichablc  turbo  mode  delivers  an  increase 
in  program  execution  speed  of  up  to  1 10% 
over  ordinary  PC/XT  compatibles.  Standard 
fcatureson  the  Bentley  Turbo  10  include 
640KB  of  random -access-memory.  560KB 
diskette  drive  and  drive  controllercard . 
AT-style  keyboard  with  keyboard-disable 
lock .  1  ?0-watt  power  supply ,  and  a  hardware 
reset  switch. 


$479 


Bcndey  Model  "V  Intel  8088  processing 
power  in  an  IBM«  XT  compatible  —  runs 
at  a  keyboard -selectable  4  . 77  MHz  or  8  MHz 
prtKessing  speed ,  a  70%  increase  from  the 
original  IBM' PC.  Standard  features  include 
256KBof  random-access-memory 
expandable  to  640KB.  keyboard .  diskette 
drive  controller  card,  and  360KB  diskette 
drive. 


$395 


20MB  Bentley  Turbo  10 

The  high-speed  Bentley  Turbo  10,  fully 
equipped  with  a  MiniScribe  20MB  fixed 
disk  drive. 


L 


1  I 


Bentley  Model  "T'^oMsiuidduk  model 

Our  famous  Bentley  Model  "P',  fully 
equipped  with  a  20MB  hard  drive.  Features 
65  ms  access- time. 


$839 


Monitor  not  included 


$754 


Enhance  your  Bentley  286  with  our 

Dopular  AT  add-on 

products... 

MiniScribe 
Hard  Disk  Drives 


High  Quality  •  High  Storage  Capacity 
High  Perfomance  •  Low  Price  y^^^  ^^^^^^^ 

Both  drives  feature  an  average  access  time  of  28  milliseconds  The  drives'  positioning  s>  stems  use  a  rugged  linear 
voice  coil  actuator  that  eliminates  head  skew  pmblems  common  with  other  positioning  meihanisims 
Microprocessor-aided  control  provides  fast .  accurate  head  posii  loning  In  addition,  superior  hcud  /disk  tracking  is 
achieved  through  ihe  u^eof  Whitney  technology  head  slidets  and  flexuics 

NX  ith  MiniScribe's  fail-sale  actuator  lock,  the  head  positioner  is  teirac  led  and  lixkedai  power-down,  elimaiing data 
zone  contact  Paiiitioning  software  is  included  m<vuu  can  take  advantage  ofihe  full  storage  capaiity. 

42MB  $589  TOMB  .....  $889 


Tape  Backups-  a 

sircjniiiigupctiir  v.milBM-  .\T.  H(.  ot  compatible. 

Stream -20  b\  Tallgrass    Stream -60  by  Wangtck 

for  the  PC.  $389  h.rthrAl  $737 


PC  Hard  Disk  Kits- 

Qualiiy20MB;tna  ^OMBhurddisk 
kits  ftx  ihc  IBM  PC  and  lompat ibl« . 
Each  kit  includes  a  haif-hnght 
Winchester  hard  disk .  hard  disk 
controller,  cables,  software, 
mounting  hardware,  andcomplete 
illustrated  installation  manual 

20MB  $329 

30MB  $429 

20MB  ^ 

For  the  Compaq  Ponable  <lfJ  yj 


Introducing-Thc  hp 

LaserJet  Series  II  printer.  The 
imptoved .  second  generation 
La.wrjet  printer  from  Hcwieii 
Packard  Whisper  quiet .  irK>re 
inicrnal  fonts,  bcitetpapet 
managrnu'nt.iompaiible  wiih 
original  Ij.serJets.andalowcrtost. 

LaserJet 

Series  II  $1895 


360KB  Diskette  Drives- 

( *>nvenicmeanda>mpatibilnv 

For  PCs  $99 

ForATs  $109 


Computer  Products 

1700  Still  Meadow  Cove        Round  RiKk.Tx.  78681 


Amazing  prices  on  quality  computers  and  add- 
on products.  Free  UPS  ground  shipping  in  the 
continental  U.S.A.  Thirty-day  money-back 
guarantee.  No  surcharge  for  MasterCard.  VISA. 
COD.  or  cashier's  check.  Fortune  1000. 
university,  and  institution  purchase  orders 
accepted  with  approved  credit .  Phenomenal 
saving  with  a  one-year  warranty. 

Order  Toll  Free 

800-331-6799 

In  Texas  Call:  512-250-9897 
Tech  Support:  512-250-8202 


■  VOICE-AND-DATA  PBX  SYSTEMS 


HTj^  EDITORS 
'md  CHOICE 

•  Meridian  SL-IS 

•  System  One 


These  systems  are  all  so  full  of fea- 
tures that  no  single  one  stands  clear- 
ly above  the  others  for  all  applica- 
tions. If  you  are  planning  a  system 
that  will  start  small  ami  grow,  then 
the  Shared  Resource  Exchange's 
System  One  is  the  clear  winner.  Its 
engineering  and. styling  are  both 
outstanding,  and  it  demands  little  in 
terms  of  .space,  programming,  or 
maintenance. 

Northern  Telecom's  Meridian 
SL-/S  is  the  choice  for  those  who 
have  complex  corporate  data  com- 
munications needs.  The  system  pro- 
vides all  types  of  corporate  connec- 
tivity, from  small  .switches  to  private 
packet-switching  networks  suitable 
for  500  or  more  terminals.  It  even 
hooks  into  Northern  Telecom's  own 
media-sharing  LAN. 


ply  unplug  it  from  its  old  location  and  plug 
it  into  the  new  one.  The  switch's  program 
doesn't  have  to  be  told  anything;  it  finds 
the  instrument  automatically.  The  device 
operates  in  the  new  location  just  the  same 
as  in  the  old. 

SRX  calls  the  phones  for  the  System 
One  the  Model  100.  200,  and  400.  The 
main  difference  between  these  phones  is  in 
how  many  buttons  they  have  and  whether 
they  have  a  speakerphone  or  display. 
Functionally,  they  all  have  the  same  capa- 
bilities, but  some  phones  offer  features 
through  special  function  keys.  Phones 
with  fewer  keys  can  dial  special  function 
codes  if  more  features  are  needed.  On  all 
of  the  phones,  the  ringer,  speaker,  and  ear- 
piece can  be  set  to  individual  volume  lev- 
els; ringers  can  also  be  set  to  one  of  eight 
different  frequencies  so  that  several 
phones  in  the  same  room  can  each  have  a 
different  ring. 

CLEAN  LINK  We  continuously  pumped 
data  from  multiple  PCs  through  the  Sys- 
tem One  and  could  find  no  speed  differ- 


ence between  sending  data  through  the 
switch  and  using  a  direct  connection 
through  an  RS-232C  link.  Additionally, 
unlike  all  of  the  other  switches  we  tested, 
the  System  One  can  connect  serial  devices 
like  PCs  at  speeds  faster  than  19.2  kilobits 
per  second.  If  your  communications  soft- 
ware will  operate  your  PC  at  28  kilobits  per 
second,  you  can  effectively  use  this  speed 
with  the  System  One  switch. 

Gcxxl  pricing,  flexibility,  and  excellent 
pertbmiance — we  didn't  find  anything  not 
to  like  about  the  System  One. 

SIEMENS  INFORMATION 
SYSTEMS  INC. 

Saturn  HE 

Siemens  is  a  very  large  multinational  cor- 
pt)ration  with  roots  in  West  Gennany;  the 
home  of  Siemens  Information  Systems, 
however,  lies  just  down  the  road  from  the 
IBM  PC's  now- vacant  birthplace  in  Boca 
Raton.  Florida.  The  company's  line  of 
telephone  switches  and  equipment,  manu- 
factured in  Cherry  Hill.  New  Jersey,  is  ex- 
ported around  the  world.  Five  field  offices 
provide  support  and  maintenance  in  the 
United  States.  Like  most  big  PBX  manu- 
facturers, Siemens  has  a  broad  line  of 
switches  that  can  meet  any  communica- 
tions need,  from  small  work  groups  to 
large  communities  or  campuses. 

We  reviewed  the  Saturn  HE,  a  system 
with  a  variety  of  capabilities  tailored  to  a 
good-sized  office  or  organization.  The 
standard  cabinet — 42  inches  wide,  27 
inches  deep,  and  about  36  inches  high — 
can  handle  224  to  480  service  ports,  de- 
pending on  how  they  are  configured.  An 
expansion  cabinet  makes  the  system  70 
inches  high  and  gives  it  enough  line-card 
capacity  to  service  up  to  992  ports.  The 
system  u.ses  i  .5  megabytes  of  8-bit  memo- 
ry and  two  5'/4-inch  high-density  disk 
drives.  Its  power  supply  can  handle 
brownout  conditions,  and  pt)wer-outage 
options  are  available. 

At  the  heart  of  the  Saturn  HE  switch  is  a 
device  tamiliar  to  readers  o( PC  Magazine: 
the  Intel  80186  prcxressor — actually,  three 
of  them.  This  computer  is  hardly  an  MS- 
DOS  system  internally,  however.  The  first 
80186  runs  a  program  that  takes  care  of 
real-time  communications,  including 
managing  stations  requesting  service  and 


dialing.  The  program  recognizes  stations, 
verifies  their  privileges,  and  takes  their  in- 
coming digits.  If  a  station  wants  to  place  a 
call,  the  digit  string  is  passed  to  the  second 
processor  and  its  programs,  which  set  up 
and  complete  the  call.  The  second  proces- 
sor determines  what  line  the  called  party  is 
attached  to  and  what  resources  of  the 
switch  to  allocate  to  the  call.  The  third 
80186  is  the  programming  and  reporting 
interface;  it  handles  the  four  RS-232C  I/O 
ports  that  drive  printers,  the  remote  admin- 
istrative modem,  and  ASCII  or  VT-220 
terminals.  These  are  used  to  program  and 
control  the  switch. 

DATA  CALLS  Unlike  Northern  Tele- 
com's Meridian  SL-IS.  the  Saturn  line 
does  not  include  digital-device  interfaces 
in  the  telephone  instruments  themselves. 
Instead,  each  digital  device  is  attached  to  a 
box  (which  looks  very  much  like  a  mo- 
dem) called  a  data  communications  inter- 
face (DCI).  The  DCI  is  programmed  by 
the  switch  to  give  certain  types  of  respon- 
ses and  service  to  its  attached  digital  de- 
vice. DCIs  can  have  various  functions. 
Some  can  control  modems  in  a  modem 
pool;  they  pass  data  through  the  pin-20 
control  lines  of  the  RS-232C  connector,  a 


FACT  FILE 


Saturn  HE 

Siemens  Information  Systems  Inc. 
5S00  Broken  Sound  Blvd. 
Boca  Raton.  FL  33431 
(305)994-8800 

Typical  lastalled  Price:  SI 00.000  for  sys- 
tem able  tu  handle  50  simultaneous  voice  and 
data  exchanges  plus  1 5  voice  trunks  ( 100  us- 
ers, each  simultaneously  transmitting  voice 
and  data  to  one  another).  Price  includes  data 
interface  device  and  attendant  console;  wir- 
ing, training,  instruments,  and  full  installa- 
tion may  also  be  included  depending  on  cus- 
tomer nequiremenis. 
Requires:  RS-2.12C  serial  port. 
In  Short:  A  flexible  scheme  for  networking 
many  kinds  of  digital  devices.  The  company 
also  offers  a  cu.stomizcd  version  of  Com- 
paq's TelePlus  telephone/data  terminal.  The 
Saturn  ilE  system  requires  that  you  plug  your 
PC  into  a  separate  data  communications  inter- 
face, and  il  sends  voice  and  data  on  separate 
twisted-pair  wires. 
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Bar  Codes,  Computing,  and  the  Time  Wand...  a  Closer  Look. 


"A  successful  business  runs  on  accurate,  timely 
information. "  An  obvious  statement  perhaps,  but  one  that 
every  personal  computer  user  must  keep  in  mind.  In  order  to 
get  the  reports  we  require,  we  must  ensure  that  the  information 
on  which  we  base  our  decisions  is  as  up-to-date  as  possible. 
This  is  where  a  bar  code  reading  system  such  as  the  Time  Wand 
can  be  used  to  improve  efficiency  in  the  office  or  workshop. 
The  Time  Wand  provides  a  convenient  way  to  ensure  that  your 
computer  has  all  the  facts,  all  the  time. 

Let's  use  inventory  control  as  an  example.  Once  an  inventory 
system  is  set  up  on  the  computer,  you  are  faced  with  the 
important  task  of  keeping  the  inventory  up  to  date.  The 
TimeWand  gives  you  a  quick  and  efficient  method  of  getting 
information  into  your  computer  system.  To  enter  an  item  into 
inventory  (such  as  the  copper  elbows  shown  above),  all  you 
need  to  do  is  scan  the  item,  the  quantity,  and  transfer  the  data  to 
your  computer.  By  using  TimeWand,  you  bypass  the 
time-consuming  steps  of  writing  down  every  transaction, 
deciphering  hand-written  notes,  typing  in  each  inventory 
transaction  by  hand,  and  searching  for  transcription  errors  that 
might  have  occurred.  The  TimeWand  is  an  ideal  tool  for 
gathering  information  for  use  in  your  business. 

CIRCLE  230  ON  C 


From  time-billing  to  tracking  work  orders  to  monitoring 
security,  the  TimeWand  provides  an  inexpensive  solution  for 
your  data  collection  needs.  Call  or  write  Videx  today  for  more 
information  about  how  the  TimeWand  can  help  in  your 
business. 


TimeWand  (2K  version)  -  $198 
Recharger  -  $149 

TimeWand  Communication  Software  (IBM)  -  $299 

Software  available  for  the  Macintosh,  Apple  // 
family,  and  Tandy  (Model  100  and  200). 

1 105  N.E.  Circle  Blvd.,  Corvallis,  OR  97330-4285 
503-758-0521 

Videx  is  a  registered  trademark  and  TimeWand  is  a  trademark  of 
Videx,  Inc. 

SERVICE  CARD 

Cui.  , 


■  VOICE-AND-DATA  PBX  SYSTEMS 


Siemens  Information  Systems'  Saturn  IIK  Star  Topology 

(Media:  Telephone  wire) 


Siemens  Information  Systems'  Saturn  IIE  always  uses  a  dedicated  digital  communications 
interface  (DCI)  between  the  PC,  printer,  modem,  or  other  device  and  the  switch.  The  connection 
between  the  digital  device  and  the  DCI  is  made  through  RS-232C  cable.  The  connection  between 
the  DCI  and  the  switch  is  made  over  telephone  wire.  Separate  wire  pairs  are  used for  voice  and 
computer  data. 


feature  that  could  be  attractive  if  your  mo- 
dems require  this  interface.  Other  DCIs 
can  be  programmed  from  the  supervisor's 
console  to  automatically  adjust  to  the  bit- 
per-second  rate  used  by  the  attached  unit. 
A  DCI  connects  to  the  switch  through  a 
single  twisted-pair  wire,  which  can  mn  up 
to  4,000  feet.  It  communicates  asynchro- 
nously with  the  attached  device  at  19.2  ki- 
lobits per  second. 

You  can  originate  a  computer-data  call 
on  the  Saturn  switch  in  one  of  two  ways. 
The  first  is  to  use  a  phone  attached  to  the 
DCI  and.  after  the  connection  is  made, 
press  Data  Call  on  the  DCI.  Or  you  can 
make  a  call  from  the  computer  by  pressing 
the  Data  Call  switch  on  the  DCI  and  re- 
sponding to  the  prompt  "Enter  Destina- 
tion" that  appears  on  the  screen.  Then  you 
key  in  the  four-digit  extension  number  you 
want  to  call  and  wait  for  the  switch  to  re- 
spond with  "Valid  Entry."  If  the  system 
you  called  is  available,  the  switch  will 
send  you  the  message  "Answered";  if  not, 
it  automatically  puts  your  call  on  a  queue 
and  tells  you  the  number  of  callers  ahead  of 
you.  The  Saturn  system  requires  that 
someone  physically  press  the  Data-Call 
switch  to  originate  a  call.  That  means  that 
the  system  cannot  be  used  for  completely 
unattended  outward  dialing,  though  it  can 
be  used  for  unattended  answering. 

An  interesting  feature  of  the  system  is 
its  ability  to  set  up  a  "warm  line."  A  "hot- 
line," of  course,  is  one  that  automatically 
connects  to  a  specified  number  whenever 
the  handset  goes  off  the  hook.  The  Sat- 
urn's warm  line  waits  30  seconds  for  you 
to  enter  a  choice;  if  you  don't,  it  automati- 
cally becomes  a  hotline  and  connects  you. 
This  can  be  useful  in  situations  in  which 
you  almost  always  call  a  single  host  com- 
puter or  electronic  mail  system. 

CUSTOMIZED  COMPAQS  Siemens 
has  a  nice  line  of  telephone  sets,  some  of 
which  reflect  European  styling.  It  also 
markets  a  customized  version  of  Com- 
paq's TelePlus  integrated  data/voice  termi- 
nal. The  TelePlus  gives  access  to  four 
phone  lines  and  has  a  Rolodex,  telephone 
book,  and  other  productivity  tools  com- 
bined into  a  single  terminal  with  a  Compaq 
computer.  It  also  offers  a  completely  digi- 
tal connection  with  the  Saturn  switch.  The 
TelePlus  includes  an  e-mail  host  package 


that  operates  perfectly  through  switched 
systems.  Calls  are  made  and  received  in 
the  background  mode,  and  you  can  create 
a  distribution  list  able  to  make  multiple 
phone  calls  and  distribute  letters  in  the 
background  mode. 

To  set  up  and  make  changes  to  the  Sat- 
urn system,  you  use  a  dumb  terminal  or  a 
PC  running  a  communications  program 
that  makes  it  look  like  a  DEC  VT-220  ter- 
minal. All  administrative  functions,  such 
as  moving  instruments  and  changing  privi- 


leges, are  handled  through  a  menu  struc- 
ture; a  similar  mtm  is  used  to  set  up  the 
switch's  computer  data  interfaces.  The 
menu  is  easy  to  use  and  includes  the  option 
of  entering  commands  directly,  using 
plaintext  words  such  as  Add,  Move,  and 
Change.  Context-sensitive  help  is  also 
available. 

OPEN  HPE  If  you  are  going  to  use  the 
Satum  to  pass  data,  you  have  to  set  the 
DCIs  to  some  initial  operating  configura- 
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Add  the 


RgckIsI/ 


subtract  the  work. 


Having  an  office  system 
capable  of  reading  text, 
graphics  and  photographs 
is  no  longer  a  luxury.  It's  a 
necessity. 

The  addition  of  the 
Reader  to  your  present  sys- 
tem will  virtually  eliminate  the 
need  to  retype  or  recreate 
documents  and  images.  The 


Reader  can  scon  continuous 
tone  images,  such  as  photo- 
graphs, by  converting  them 
to  128  shodes  of  grey  and 
transfer  them  to  your  system. 
Imagine  multiplying  your 
graphic  scanning  ability  to  a 
point  where  you  con  repro- 
duce photos  or  graphics  in 
vivid  detail.  The  applications 
are  countless.  And  with  the 
Reader's  30  page  capacity 
it  can  feed  up  to  4  pages  of 
text  a  minute.  Accurately  and 
automatically. 

Standard  features  allow 
you  to  read  pages  directly 
into  word  processing  pro- 
grams such  as  Wordstar* 
2000,  Multimate'",  XyWrite™ 
III,  Word  Perfect'",  Display- 
Write'"  III  and  Microsoft* 
Word.  Features  for  filing 
and  editing  ore  provided  in 
on  easy  to  use  format.  The 


Reader  also  offers  a  multitude 
of  interfaces  to  the  most  pop- 
ular page  make-up  and 
graphic  editing  programs 
available.  Unique  software 
architecture  permits  the  addi- 
tion of  new  typestyles  and 
features  to  your  system  with- 
out the  worry  of  hardware 
obsolescence  or  costly 


upgrading. 

Consider  the  possibilities. 
Words  ond  pictures  repro- 
duced into  a  polished,  profes- 
sional appearance  you  never 
dreamed  affordable.  So  total 
up  the  time  and  effort  you 
spend  at  your  system,  then 
add  the  Reader  and  subtract 
the  work. 


Yes,  I  am  very  interested  in  the  IOC  Reader  Please  send  me  more 
information. 


Name . 


Address. 
City  


.  State . 


.Zip. 


Phone  

Moil  to  or  coll:  Intelligent  Optics  Corporotion.  4  Heritage  Pork  Rood 
RO.  Box  712,  Clinton,  CT  064 13  Telephone  (800)  982-0030 
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Nobody  ever  thinks 
of  PC  iO"  batteries 
until  it's  too  kte. 


i 


Without  a  functioning  battery, 
your  computer  is  as  good  as  dead, 
the  battery  in  your  PC  AT  or  com- 
patible controls  your  computer's 
configuration  files,  real  time  clock, 
and  calendar.  When  the  clock 
and  calendar  begin  to  fall, 
your  battery's  hours  are 
numbered. 

So  be  prepared.  Get  the 
best  replacement  batterv  vou 
can  buy  Get  a  TADIRAN  ' 
battery  from  IBC  — the  high 
quality  high  energy  lithium  bat- 
tery that  is  already  found  in  80% 
of  all  PC  AT's  and  compatibles  as 
original  equipment. 

A  unique  3  year  warranty,  10 
year  shelf  liife,  and  UL  qiproval 
make  a  TADIRAN  replacement  bat- 
tery the  best  Insurance  there  is.  So 
don't  wait  until  vour  computer 
battery  dies.  Get' a  TADIRAN  re- 
placement battery  from  IBC  today 


ORDER  NOW! 
800/654-3790  (US) 
800/225-9359  (CA) 
Price  only  $27.50 

•  Dealer  inquiries  welcome. 

•  Corporate  discounts 
available. 

s|   \  For  IBM  PC  AT  Compaq 
■L^  286,  and  all  other  AT 
'       compatibles  and  clones. 
Checks,  money  orders, 
and  credit  cards  welcome. 
Add  $3  00  for  shipping  and 
handling. 

IBC 

International  Battery  Corporation 

6860  Canbv  Avenue,  #113, 
Reseda,  CA  91335 
818/609-0516,  (TLX  6975427+) 

IBM  AT.  and  Compaq  J86  are  respective  Irademarks  of 
I  KM  Corp  and  Compaq  Corp. 


Call  for  all  Six-Pack  replacement  batteries. 
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■  The  Saturn  HE  system 
is  rock  solid  and  full  of 
features  and  provides  a 
flexible  interface  for  many 
digital  devices,  such  as 
modems  and  printers. 


tion.  If  you're  unfamiliar  with  the  RS- 
232C  system  (and  many  telephone  admin- 
istrators are),  this  could  be  a  troublesome 
task.  Once  you  take  care  of  the  word 
length,  parity,  and  DTE/DCE  options, 
however,  the  system  handles  your  data  as 
advertised.  Our  file-transfer  tests  showed 
no  speed  reduction  going  through  the  DCI 
and  the  switch  compared  with  a  direct  RS- 
232C  connection;  we  also  could  detect  no 
ill  effects  when  we  put  an  extra  load  on  the 
switch.  The  DCI  connection  is  essentially 
an  open  pipe:  once  you've  completed  the 
call,  you  can  send  any  type  of  protocol  or 
data  block  through  the  switch. 

The  price  of  a  Satum  system  will  vary 
with  the  number  of  ports  you  plan  to  set 
up.  The  DCI  connection  for  PC  and  digi- 
tal-device ports  can  add  $400  to  $700  per 
port  (depending  on  its  specific  capabilities 
and  installation)  to  the  cost  of  the  basic 
telephone  system. 

The  Satum  system  is  rock  solid  and  full 
of  features.  On  the  downside,  however, 
the  separate  DCI  doesn't  integrate  the  data 
device,  the  switch,  and  the  telephone  as 
smoothly  as  do  systems  that  connect  the 
digital  device  through  the  telephone  itself. 
That  voice  and  data  signals  are  not  com- 
bined in  the  same  wire  pair  could  be  a  neg- 
ative factor,  but  only  if  the  existing  wiring 
is  already  heavily  loaded  with  telephone 
instruments.  On  the  positive  side,  the  DCI 
provides  a  flexible  interface  for  many 
kinds  of  digital  devices,  such  as  modems 
and  printers,  that  can  be  shared  through  the 
switch.  [IB 

Frank  J.  Derfler,  Jr.,  is  a  contributing  edi- 
tor of  Y*C  Magazine. 
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For  people  too  busy 
to  learn  word  processing. 

And  too  busy  not  to. 


PFSiProfessional  Write  is  so  easy 
you  can  learn  it  in  an  afternoon. 

Professional  Write's  design  is  so  intuitive, 
you  may  never  need  the  manual.  Pull  down 
menus  describe  all  the  functions,  and  on-line 
help  screens  are  always  available  to  handle 
your  questions.  There's  no  need  to  memorize 
special  keys  or  search  through  confusing 
reference  cards. 

Essential  features  like  the  spelling  checker, 
thesaurus  and  printing  functions  are  only  a  key- 
stroke away  to  save  you  time  and  hassles.There's 
even  an  integrated  address  book  that  automat- 
ically inserts  names  and  addresses  into  letters. 
And  easy  keyboard  macros  speed  up  repetitive 


tasks  like  formatting  reports,  ending  letters  or 
typing  standard  paragraphs. 

Professional  Write  lets  you  instantly  trade 
documents  with  people  whose  word  processors 
use  the  IBM  DCA  format.  And  you  can  import 
data  from  other  PFS:  Professional  Series  appli- 
cations. It  supports  all  the  popular  networks,  too. 

So  if  you  think  you  can't  afford  the  time 
to  learn  word  processing,  think  again.  Maybe  you 
can't  afford  not  to.  Find 
out  how  easy  it  is.  Just 
call  for  a  free  trial  disk, 
and  see  for  yourself  as 
you  actually  create  and 
print  your  letter  with 
PFS: Professional  Write. 


For  a  free  trial  disk,  call  1-408-848-4391,  Open  #14. 

PFS: Write  owners,  call  1-800  255-5550  for  upgrade  information. 
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Create  dBASE®  Reports  in  Half  the  Time, 
Without  Programming,  or  Your  Money  Back! 


CUSTOMER.  DBF 


A  proven  timesaver. 

R&R"  users  say  they  can  create 
reports  in  half  the  time  or  less,  com- 
pared with  programming  in  dBASE. 
So  can  you.  And  then  print  them  from 
R&R,  or  from  within  your  own  dBASE 
programs  using  the  R&R  Runtime 
program  (included  with  an  unlimited- 
use  license). 

More  flexibility  than  you  II 
ever  need. 

Relate  and  report  from  up  to  10  files 
at  once  using  one-to-one  and  one-to- 
many  relations  through  dBASE 
indexes.  Place  free-form  text  and 
fields  anywhere.  Calculate  new  fields 
with  more  than  60  predefined  func- 
tions, including  IF/THEN. 

Eight  sort  levels.  Eight  levels  of 
record  grouping.  Running  totals,  or 
subtotals  by  group  or  by  page  Plain- 
English  query. 

The  ease  of  use  that  saves 
you  time. 

Lotus®-like  commands.  Move 
fields  and  text  freely  on  the  screen. 
Automatic  trim  and  alignment. 
Predefined  field  formats  such  as 
currency,  commas,  and  word-wrap, 
or  create  your  own.  Merge  and  word- 
wrap text  and  fields.  Memo  field 
support,  including  query. 
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SIMPLE 
REPORTS 


Print  selectively:  underline,  italics, 
bold,  combinations. 

Change  reports  any  time.  Saved 
reports  work  even  after  file  STRUC- 
TURES are  MODIFYed.  Instant 
on-line  HELP.  Fully-indexed  User's 
Guide.  Tutorial. 

Release  2,  with  new 
Relational  Merge.  Only  $149. 
Satisfaction  guaranteed. 

Try  R&R.  If  you  aren't  satisfied 
for  any  reason,  return  it  within  30 
days  for  a  full  refund  (if  purchased 
directly  from  Concentric  or  a 
Concentric  Authorized  Reseller). 


Order  now. 
Call  800-325-9035. 

Or  call  (617)  366-1122. 
Major  credit  cards,  checks, 
COD,  and  POs  (from  major 
corporations  and  institutions) 
accepted.  Add  $3  shipping, 
$2  if  COD,  5%  tax  in  Mass. 

R&R  works  with  dBASE  III®. 
Ill  PLUS*,  and  file- 
compatible  products. 
Clipper'"  Module  $49.95 
additional.  Not  copy 
protected. 


Relate  and  Report,  then  rest  and 
relax  —  with  R&R.  Another  time- 
saving  tool  from  the  authors  of  1-2-3 
Report  Writer" 


Concentric  Data  Systems,  Inc. 
18  Lyman  Street,  PO  Box  4063 
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CIRCLE  315  ON  READER  SERVICE  CARD 


DATABASE  MANAGEMENT   ROBIN  RASKIN  AND  M.  DAVID  STONE 


PICTURE 
DATABASES: 

COMING 
INTO 

FOCUS 


^  M  n  a  mission  to  rescue  sunk- 
m  M  en  treasures  from  the 
m  M  wreck  of  a  Spanish  galle- 
M  on,  VisionBase,  a  picture 

^^i^^  database,  is  busily  storing 
images  of  lost  treasure  and  maps  of  coordi- 
nate points.  The  backbone  of  Lifenet,  a  na- 
tionwide archive  of  photos  of  missing  chil- 
dren, is  another  picture  database,  the  Color 
PhotoBase  System. 

In  art  and  photo  libraries,  these  picture 
databases  and  others,  such  as  Video  Image 
File,  Instant  Image  Talk  Workstation  Sys- 
tem, PicturePower  Color  System,  and  Pic- 
turePro-DB,  are  archiving  voluminous 
collections.  Among  other  things,  they're 
helping  police  investigators  sift  through 
mug  shots,  house  hunters  preview  images 


As  exciting  as  they  are 
for  extending  database 
applications,  picture 
database  systems  don't 
simply  add  an  additional, 
pictorial  field  to  your 
familiar '  field-and-record" 
database.  They  also  add 
expense  and  a  whole 
new  array  of  technical 
difficulties  for  the  end  user. 

Of  the  six  systems  we 
review,  only  one  is  suitable 
for  off-the-shey  use. 


of  their  dream  homes,  and  security  guards 
use  database  photos  of  employees  as  pass- 
words. Whether  you  create  product  cata- 
logs, manage  a  parts  inventory,  or  run  a 
casting  agency,  if  a  true-to-life  picture 
helps  tell  the  story,  the  picture  database  is 
your  answer.  Here  we  look  at  this  hot  new 
product  category  and  review  the  six  picture 
databases  mentioned  above. 

A  picture  database  is  a  hardware/soft- 
ware hybrid  that  incorporates  a  new  kind 
of  field — the  picture  field — into  the  famil- 
iar "field  and  record"  database.  To  create 
the  picture  field,  you  can  start  with  any  an- 
alog video  source  (a  video  camera.  VCR. 
videodisk.  or  any  broadcast-quality 
source).  Then,  using  traditional  database 
criteria,  you  can  store  the  picture,  incorpo- 
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H Picture  Databases:  Summary  of  Features 
(Products  listed  in  alphabetical  order) 


HARDWARE 

Instant  Image 

Color  Photo- 

Talk  Workstation 

PIcturePower 

FEATURES 

Base  System 

System 

Color  System 

PicturePro-DB 

Video  Image  File 

VislonBise 

INPUT  DEVICE 

B&W  camera 

• 

• 

• 

• 

RGB  camera 

• 

• 

O 

• 

Composite  color  camera 

o 

• 

• 

• 

VCR 

•  • 

• 

• 

• 

Scanner 

0 

• 

• 

• 

• 

Video  compact  disc  player 

o 

• 

• 

• 

• 

CAPTURE  BOARD 

AT&T  Targa  16 

o. 

N/A 

• 

N/A 

• 

AT&TTargaM8 

N/A 

•  (B&W  version) 

• 

N/A 

O 

AT&T  Image  Capture  Board 

0 

N/A 

o 

N/A 

• 

PC-Eye 

• 

N/A 

•  (B&W  version) 

N/A 

o 

DISPLAY  MONITORS  SUPPORTED 

BftW 

• 

• 

• 

• 

• 

Analog  RGB 

• 

• 

• 

Composite  color 

o 

• 

• 

• 

• 

• 

OUTPUT  DEVICES  SUPPORTED 

Graphics  printers 

•  (Epson  FX 

o 

o 

O 

o 

compatible) 

Film  recorders 

• 

• 

• 

• 

• 

Video  printers 

• 

• 

• 

• 

• 

• 

COLOR  AND  RESOLUTION 

No.  of  colors 

256 

NTSC  Standard 

32,000 

None 

None 

32.000 

(monoctirome) 

(monochrome) 

Full-screen  resolution 

320  X  200 

300  lines  (analog) 

512  X  400 

512  X  400 

260  lines  (analog) 

512  X  400 

(doesn't  use 

(doesn't  use 

full  screen) 

full  screen) 

Quarter-screen  resolution 

160  X  100 

None 

256  ■  200 

256  X  200 

None 

None 

rate  it  into  a  database,  and  later  recall  it. 

While  the  mission  of  the  picture  data- 
base is  singular,  the  road  to  creating  a  pic- 
ture dalaba.se  is  full  of  forks  and  detours. 
No  matter  which  route  you  take,  plan  to 
spend  some  money  on  the  way.  The  sys- 
tems we  tested  run  from  hefty  ($3,000  to 
$4,500  for  modest  configurations)  to  su- 
per-hefty ($16,000  for  the  videodi.sk  re- 
corder/player-based Instant  Image  Talk 
Workstation  System). 

PICTURE  NOT-SO-PERFECT  Picture 
database  systems  require  you  to  do  a  great 
deal  of  installing,  configuring,  and  trou- 
bleshooting— then  do  it  all  over  again. 
While  the  thought  of  incorporating  picture 
images  in  a  database  may  seem  like  a  jour- 


ney's end,  this  first  crop  of  picture  data- 
bases could  make  anyone  but  the  most 
knowledgeable  end  user  feel  as  if  he  has  ar- 
rived at  an  impasse.  With  the  exception  of 
the  PicturePower  Color  System,  these 
products  are  not  yet  suitable  right  off  the 
shelf  for  the  end  user.  Most  require  a  pro- 
fessional applications  developer  to  take 
command. 

What's  holding  up  the  picture  database 
show?  Video  has  been  around  for  a  long 
time,  but  the  hookup  between  the  analog 
video  and  the  digital  computer  is  still  im- 
mature. No  matter  how  you  attack  the 
problem,  the  key  process  in  these  sys- 
tems— video  capture  and  display — is 
hardware  intensive.  Worse,  so  far  the  pro- 
cess has  not  been  standardized  to  any  ex- 


tent. The  current  crop  of  video  boards  and 
their  accompanying  software  offers  tre- 
mendous diversity  in  function  and  capabil- 
ity. The  systems  that  require  capture-and- 
display  boards  must  contend  with  a 
panoply  of  PC  compatibility  issues.  Others 
bypass  the  boards  by  offering  a  video  input 
to  external  storage,  then  use  the  PC  to 
manage  image  search  and  retrieval;  none 
of  these  systems  have  been  standardized. 

The  only  current  standard  in  the  video- 
to-PC-connection  is  a  lack  of  standardiza- 
tion: in  performance  and  operation  from 
one  graphics  adapter  to  another,  from  one 
monitor  to  another,  and  from  one  storage 
device  to  another.  In  short,  installing  and 
using  a  picture  databa.se  is  like  striving  for 
consensus  at  the  Tower  of  Babel. 
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SOFTWARE 
FEATURES 

Color  Plioto- 
Base  System 

Instant  Image 
Talk  Workslation 
System 

PIcturePower 
Color  System 

PIcturePro-DB 

video  Image  File 

VislonBase 

Image  capture  software  used 

Color  PhotoBase 

Instant  Image 
Talk 

PIcturePower 

PicturePro-DB. 
Image-Pro 

User  written 
(demo  software 
supplied) 

VisionBase 

Image  manipulation 
software  used 

None 

None 

PIcturePower 

Image-Pro 

None 

None 

IMAGES 

Max.  no.  of  pictures  In 
single  record 

1 

Unlimited 

64 

64 

2,460 

6 

Max.  no.  of  pictures  per 
database 

46,000 

24,000  per 
videodlsk 

Unlimited 

Unlimited 

2,460  per  unit 

Unlinnited 

Image  on  different  drive  from 
text  data 

• 

O 

• 

• 

O 

• 

Image  shown  on  same  screen 
as  text  data 

• 

O 

• 

• 

O 

O 

User-defined  Image  placement 

User-defined  screen 
Image  size 

O 

o 

o 

o 

• 
• 

• 
• 

o 

o 

o 

o 

DATABASE  CAPABILITIES 

Built-in  database 

None 

Associative 

Rat  file 

Flat  file 

Rat  file 

Uses  compiled 
program  written 
in  dBASE  III 

Works  with  dBASEIII 

• 

0(but 

customizable) 

O 

O 

• 

•  (using 

VisionBasel  Tools) 

Works  with  dBASE  III  Plus 

O 

0(but 

customizable) 

• 

• 

• 

•  (using 

VisionBaseiTools) 

Works  with  other  programs 

• 

0(bul 

cuslomlzat>le) 

O 

o 

• 

•  (using 

VisionBaseiTools) 

Can  Incorporate  Images  Into 
existing  database  file 

• 

O 

• 

• 

• 

•  (using 

VisionBaseiTools) 

— Indicates  Editorls  Choice  • — No  N  A — Not  applicabto  ltwprochjcldoesn  i  use  a  capture  tjoard:  instead,  the  images  are  stored  in  an  RS-232devi^ 

HYBRIDS  Hybrid  systems  take  existing 
technologies  and  link  them  together  to  cre- 
ate a  new  technology.  Picture  database 
systems  definitely  fit  the  hybrid  bill.  Each 
of  the  systems  we  reviewed  is  a  unique  jig- 
saw puzzle  combining  capture-and-dis- 
play  boards;  various  capture,  display,  and 
graphics  software;  customized  and  off-the- 
shelf  database  software;  a  potpourri  of  ca- 
bling; a  bevy  of  monitors;  video  equip- 
ment; and  even  an  occasional  hard-copy 
output  device.  Along  with  the  parts  comes 
a  mob  of  installation  procedures:  jumpers 
to  jump,  DIP  switches  to  switch,  and  ca- 
bles to  cable. 

The  sheer  number  of  components 
spawns  a  host  of  picture  database  options. 
Some  of  the  systems  use  black-and-white 


video  images,  some  are  color  based.  Some 
use  the  PC  disk  drive  or  WORM  (write- 
once,  read-mostly)  drive  for  image  stor- 
age; others  use  an  analog  videodisk.  Some 
incorporate  multiple  images  within  a  sin- 
gle database  record,  while  others  are  re- 
stricted to  only  one  image  per  record. 
Some  operate  in  resident  memory  to  cap- 
ture an  image,  some  are  EKDS-executable 
files,  and  some  consist  of  standalone  appli- 
cations software.  Others  include  graphics 
software  to  manipulate  the  image  once  it 
has  been  captiu^.  Some  have  their  own 
built-in  flat-file  databases;  still  others  offer 
rather  tenuous  links  to  the  more-powerful 
established  database  applications.  Resolu- 
tion and  color  displays  vary  from  one  sys- 
tem to  another. 


Amid  the  chaos,  market  leaders  are 
emerging.  Chorus  Data  Systems,  maker  of 
Color  PhotoBase  software  (the  uncontest- 
ed old  grandad  of  picture  databases)  pio- 
neered an  exciting  technology  before  the 
hardware  was  easily  available.  And  Pic- 
tureWare's  attractive  packaging,  simple 
installation,  and  all-inclusive  product,  the 
PIcturePower  Color  System,  are  high  on 
the  end  user's  wish  list.  However,  even  the 
young  upstarts  are  developing  some  new 
twists:  for  example,  VisionBase  serves  the 
end  user  by  offering  its  technology  in 
ready-to-use  vertical  applications  and  the 
Instant  Image  Talk  Workstation  System 
uses  videodisk  storage  technology — an  ex- 
citing, but  almost  prohibitively  expensive, 
approach. 
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LONG  JOURNEY  Since  getting  from 
external  image  to  picture  database  can  be  a 
long,  arduous,  and  expensive  journey, 
you'll  want  to  be  prepared.  Here's  the  road 
you'll  want  to  follow  and  what  you'll  need 
along  the  way: 

Input.  An  image  can  be  a  flat  drawing, 
a  three-dimensional  object,  or  a  live  sub- 
ject. You  capture  the  image  by  using  a 
camera,  VCR,  or  other  video  input  device. 
If  you  use  a  camera,  you'll  most  likely 
mount  it  on  a  tripod  and  aim  it  at  a  live  sub- 
ject or  mount  it  on  a  copy  stand.  The  copy 
stand  holds  the  camera  in  a  vertical  posi- 
tion and  often  contains  lights  and  reflectors 
to  illuminate  the  image.  Some  of  the  sys- 
tems reviewed  here  include  copy  stands 
and  video  camera  equipment;  others  do 
not.  Once  the  camera  is  secure,  you  focus, 
adjust  the  settings,  and  control  the  snap- 
shot through  the  PC  capture  software  with 
a  "hot  key"  or  command  menu  selection. 

Picture  database  systems  are  available 
to  handle  both  black-and-white  and  color 
video.  Color  cameras  often  require  an 
RGB  adapter.  The  adapter  splits  the  video 
signal  into  its  three  primary  colors,  offer- 
ing a  cleaner  signal  for  digitization.  The 
videt)  signal  can  also  come  from  a  VCR  or 
a  broadcast  TV  signal.  The  captured  shot  is 
grabbed  from  the  video  signal,  either  a  line 
at  a  time  or  a  frame  at  a  time. 

Capture.  The  video  capture  board  is 
installed  in  the  PC.  At  the  board  the  analog 
video  signal  is  digitized  so  that  the  PC's 
"on-off"  frame  of  reference  can  under- 
stand it.  Chorus  Data  Systems'  PC-Eye 
board,  the  precursor  to  its  Color  Photo- 
Ba.se  System,  was  one  of  the  original  low- 
cost  video  capture  boards,  selling  for  un- 
der $50().  But  it  requires  a  second  board, 
the  Quadram  Palette  Master,  to  display  the 
image.  When  compared  with  boards  such 
as  the  AT&T  Targa,  the  PC-Eye  has  seri- 
ous resolution  and  color  limitations.  Also, 
because  it  grabs  a  line  of  data  at  a  time  as 
opposed  to  a  complete  frame,  image  cap- 
ture takes  several  .seconds.  These  seconds 
feel  like  an  ctemity  when  contrasted  with 
the  AT&T  Targa  16  board's  '/mi  second 
(real  time)  image  capture. 

Targa  Boards.  AT&T's  amazing 
Targa  (Truevision  Advanced  Raster 
Graphics  Adapter)  series  of  boards,  of 
which  the  Targa  16  is  the  latest,  eliminates 
many  of  these  limitations.  The  Targa  se- 


Each  picture  database  will  require  a  unique  combiiuuion  of  hardware  and  software.  No  system  is 
typical.  We  found  the  PicturePower  Color  System  ea.sy .  as  these  things  )io,  toinstall.  For$6,230 
PictureWare  will  provide  (clockwise)  a  Sony  CPD-I20I  analog  monitor,  image-capture  and 
dutalhi.se  software,  cabling,  an  AT&TTargu  I6baard.  and  a  JVC  RGB  camera. 


ries  was  introduced  IV2  years  ago.  Since 
then,  as  developers  began  to  realize  the 
commercial  potential  of  the  boards'  high- 
resolution,  full-color,  high-speed  capabili- 
ties, Targa  boards  have  been  showing  up  at 
the  center  of  a  number  of  applications  such 
as  picture  databases,  image-processing  de- 
vices, and  professional  paint  systems. 

One  or  another  of  the  Targa  series  is  the 
backbone  for  a  number  of  picture  database 
systems.  The  Targa  M8  is  a  black-and- 
white-based  board;  offering  256  levels  of 
gray,  it  produces  results  that  look  very 
much  like  black-and-white  photos.  The 
top-of-the-line  Targa  16,  which  takes  a 
whopping  16  bits  per  pixel,  can  display 
32,CK)0  colors  simultaneously.  It  has  a  res- 
olution of  1 ,024  by  1 .024  pixels,  and  the 
potential  to  create  16.7  million  colors.  The 
image  it  displays  is  about  as  close  to  true 
color  as  you'd  ever  need. 

But  the  great  news  is  that  the  Targa  se- 
ries combines  image  capture  and  display 
on  a  single  board.  Unlike  the  PC-Eye 
board,  which  uses  a  line-grabbing  tech- 
nique for  digitizing  the  video  signal,  the 
Targa  grabs  an  entire  frame  of  data  at  once, 
making  real-time  capture  a  reality.  How- 
ever, capture  boards  like  the  PC-Eye  still 
have  a  place  in  the  market  when  high-vol- 
ume, recognition-quality  images  are  ac- 


ceptable, because  their  images  take  up 
much  less  disk  space  than  the  Targa-based 
images.  But  for  true-to-life  high-quality 
images,  the  Targa  board  is  unbeatable. 

Display.  The  image-capture  board  is 
connected  to  the  video  camera.  The  com- 
bination capture-and-display  boards  re- 
ceive input  from  the  video  camera  and 
send  output  to  the  monitor(s).  The  cam- 
era's analog  signal  is  converted  to  digital, 
then  processed  and  reconverted  to  analog, 
ready  for  display  on  an  analog  monitor. 
Since  an  analog  monitor  can  display  con- 
tinuous tones,  it  is  much  better  suited  to 
displaying  true-to-life  colors  and  images 
than  a  standard  PC  monitor  is.  An  RGB 
analog  monitor  can  display  an  almost  infi- 
nite variety  of  colors  and  show  subtle  dif- 
ferences in  shading.  Analog  monitors  pro- 
duce an  image  superior  to  any  of  those 
found  in  the  traditional  CGA-  or  EGA- 
driven  monitors.  Each  of  these  systems  al- 
lows for  various  types  of  monitor  combi- 
nations, but  the  most  flexible  systems 
allow  for  an  analog  monitor  and  a  standard 
PC  monitor  hcxikup. 

Image  Capture  and  Display  Soft- 
ware. The  controlling  force  behind  the 
board's  capture-and-display  capabilities  is 
software.  Software  controls  the  capture, 
processing,  storage,  and  display  of  an  im- 
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AuloTASC  IS  a  trademark  of  TASC  Systems 
AutoCAD  IS  a  registered  trademark  of  Autodesk.  Inc 
80385  IS  a  registered  trademark  of  Intel  Corporation 
PC  IS  a  registered  trademark  of  IBtWI  Corporation, 


TASC  Systems  Corporation 

7825  E.  Evans  Road 
Scottsdale,  Arizona  85260 
(602)483-7983 


AutoTASC;"  an  applications 
specific  processor  (iesifjned 
to  optimize  AiitoCAr),"'  trans- 
forms your  PC  into  a  super-fast, 
efficient  design  system  tliat 
dramatical  y  reduces 
waiting  tir  ie. 

Instantly  Locates  Magnify  Detail 

You  haven't  seen  AutoCAD 
until  you've  seen  it  throufjli 
AutoTASC's  new  maj^nifSiufj 
cursor.  It  gives  you  a  magnified 
window  on  your  design  as  you 
pan  the  image.  Locate  detailed 
areas  in  the  time  it  takes  to 
move  your  cursor. 

Incorporating  a  48  Mhz  .system 
with  a  16  MIPs  proces.sor, 
AutoTASC  performs  floating- 
point calculations  faster 
than  existing  coprocessors. 
AutoTASC,  designed  to  optimize 
AutoCAD,  lets  you  redraw,  pan, 
and  modify  AutoCAD's  most 
complex  drawings  with  speed 
and  efficiency. 

TASC  Systems  Corporation 
markets  .AutdTASC  through 
authorized  dealers  and  value- 
added  resellers.  For  the  location 
of  your  nearest  dealer  contact 
TASC  Systems  at  602-483-7983. 
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JT7]  Performance  Tests: 
Picture  Databases 

^Brflj    (Times  given  In  seconds) 


To  lest  the  performance  of  these  picture  data- 
bases, we  look  a  full-screen  image  and  limed 
its  storage  and  retrieval  procedures.  We  then  went 
to  the  directory  to  determine  the  size  of  the  image 
and  extrapolated  from  there  the  number  of  images 
that  would  fit  into  10  megabytes  We  repeated  the 
process  for  a  quarter-screen  image 

In  general,  picture  databases  make  a  trade-off 
between  picture  quality  and  file  size  As  a  result, 
while  Color  PhotoBase  System  displays  only  256 
colors  at  a  resolution  of  320  by  200.  it 


can  store  a  lull-screen  image  in  53K  PicturePower 
Color  System,  on  the  other  hand,  which  depends 
on  AT&T's  Targa  16  board,  oilers  32.000  colors  at  a 
resolution  ol  512  by  400.  but  each  full-screen  file 
IS  313K. 

The  Video  Image  File  and  Instant  Image  Talk 
Workstation  System  are  notable  lor  their  last  image 
storage  and  retrieval  times  and  the  large  number  of 
pictures  they  can  store  All  result  Irom  the  tvw  sys- 
tems analog  storage  techniques. 


FULL-SCREEN  IMAGE 


Storage  time 

(seconds) 


Retrieval  time 

(seconds) 


Picture  file  size 

(K  bytes) 


No.  ol  pictures 
per  10  Mbytes 


Color  PhotoBase  System 


10.0 


5.0 


53 


PicturePower  Color  System 


9.5 


11.8 


313 


1 32 


PicturePro-DB 


9.0 


Vision  Base 


4.5 


410 


|24 


Video  Image  File 


|<0.5 


|<o.s 


Images  stored  in 
separate  unit 


R.4fi0  pictures 
Iper  unit 


Instant  Image  Talk 
Workstation  System 


05 


05 


Images  stored  in 
separate  unit 


24.000 
pervldeodMc 


QUARTER-SCREEN  IMAGE* 


Storage  lime 

(seconds) 


Retrieval  time 

(seconds) 


Picture  file  size 

(K  bytes) 


No.  ol  pictures 
per  10  Mbytes 


I 


Color  PhotoBase  System 


3.0 


12.0 


13 


PicturePower  Color  System 


4.3 


84 


PicturePro-DB 


5.0 


■  65 


153  I 


'VisnnBase.  Video  Image  File,  and  Instant  Image  Talk  \Abrkstalion  System  do  not  generate  quarter-screen  images 


age.  Speedy  processing  is  required.  Most 
of  the  systems'  software  is  a  video  equiva- 
lent of  WYSIWYG:  WYDIWYG,  or  what 
you  digitize  is  what  you  get.  Some  of  the 
software  pacicages  fiddle  with  the  color 
saturations  to  enhance  the  image. 

The  amount  of  postprocessing  software 
that  picture  database  systems  include  var- 
ies from  package  to  package.  Some  pack- 
ages allow  you  to  manage  the  screen  image 
size  and  position  the  image  for  display.  For 
example,  a  databa.se  might  use  a  quarter- 
screen  image  with  the  picture  in  the  upper- 
right-hand  comer. 

In  some  cases,  you  can  also  manipulate 
and  modify  the  captured  image  with 
graphics  software.  PicturePro-DB  is  de- 
signed to  work  with  Media  Cybernetics' 


Image-Pro,  which  includes  Dr.  Halo  as 
the  drawing  component  of  the  program. 
VisionBase  can  use  AT&T's  TIPS 
(Truevision  Image  Processing  Software). 
The  PicturePower  Color  System  offers  the 
most  extensive  built-in  postprocessing 
graphics  software  of  all  the  packages  in  the 
form  of  a  simple  paint  system.  It  lets  you 
place  the  captured  image  on  the  display 
screen  and  zoom,  crop,  annotate,  and  per- 
form simple  paint  routines  to  enhance  it. 
Some  of  the  systems,  however,  like  the 
otherwise  fine  Instant  Image  Talk  Work- 
station System,  won't  let  you  touch  the 
captured  image  at  all. 

Storage.  Since  the  picture  files  created 
and  saved  with  the  picture  database  soft- 
ware are  large,  adequate  storage  space  is 


often  a  problem.  Therefore,  determining 
how  many  pictures  your  system  will  con- 
tain is  an  important  consideration  in  choos- 
ing a  package.  For  now,  you  won't  have 
much  room  on  your  hard  disk  drive  for 
anything  else  if  you  decide  to  put  pictures 
into  your  database,  but  new  compression 
techniques  may  present  a  solution. 

Database  Connection.  Today's  pic- 
ture database  systems  offer  a  number  of  in- 
teresting approaches  to  the  database  part  of 
the  equation.  Some  offer  a  simple  flat-file 
database  bundled  as  a  part  of  the  package. 
Others,  like  the  Color  PhotoBase  System, 
provide  a  link  to  an  external  database.  Still 
others,  like  the  Instant  Image  Talk  Work- 
station System,  have  invented  their  own 
associative  databases.  One  product,  the 
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Our  Accounting 
Programs  are 

FULLY 
MODIFIABLE 

with  TAS-Plus 
Relational  Database. 

NON  COPY- 
PROTECTED 

^^^■j  IBM  PC/XT/AT 


44^ 


TAS'PlufttM 

Accounting  Solution! 


/ 


TAS-Cash" 

A  complete  entry  level  book- 
keeping system  that  anyone 
can  use  Comparable  to  the 
best  single  entry  accounting 
systems  Mistake-proof  bal- 
ancing Complete  audit  trail 
Journals,  bank  balances,  and 


up-to-the-minute  financial 
statements  are  available  at  the 
touch  of  a  button.  Extra 
features  include  check  writing 
and  customer  statements 
Complete  documentation  and 
free  30  day  telephone  support 


to  help  you  get  started.  Fully  up- 
gradeable  to  TAS-Books.  LAN 
version 
available. 


SOURCE  CODE  INCLUDED 


TAS-Books" 

The  easiest,  most  complete 
double  entry  accounting  and 
repomng  system  for  small  and 
medium  size  businesses.  Guides 
you  with  the  same  pull-down 
menus  as  the  rest  of  the  TAS 
family  of  accounting  solutions. 


On-line  help  screens  are  just  a 
keystroke  away  G/L.  bank  ac- 
count management.  A/R.  order 
entry,  invoicing,  customer  state- 
ments. A/P.  Purchase  Orders, 
unit  and  dollar  inventory,  pay- 
roll, check  writing.  All  modules 


are  fully  integrated  Complete 
journals  and  financial  state- 
ments Fully  upgradeable  to 
TAS-Advanced 
Accounting.  LAN  ^ 
version  available,  w 


SOURCE  CODE  INCLUDED 


TAS-Advanced  Accounting' 


The  ultimate  business  tool  for 
the  most  demanding  business 
Account  for  multiple  com- 
panies or  separate  profit 
centers  Produce  departmen- 
talized financial  statements. 
Create  multiple  financial  state- 


ment formats  Flexible  format 
design.  Automatic  backorders. 
Partial  shipments.  Automati- 
cally bill  and  pay  recurring 
charges.  Multi-location  inven- 
tory. Product  price  matrix  per- 
mits complex  price  levels  and 


discount  structures.  Automati- 
cally calculate  sales  commis- 
sions and  track  quotas  LAN 
version  available 


499 


SOURCE  CODE  INCLUDED 
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TAS-Plus  Relational  Database"^ 


The  complete,  powerful 
DBMS  used  to  create  all  TAS 
accounting  products  Add 
TAS-Plus  and  modify  any  of 
our  accounting  products. 
Take  total  control  over 
reports  and  programs.  Tailor 
them  to  meet  any  need 
Even  add  new  ones  Like  the 

mmmmmmn 


entire  TAS  accounting  family 
TAS-Plus  comes  with 
complete  documen- 
tation and  free  30  day 
telephone  support  LAN 
version  available  ^ 
Ask  about  our  9i 
professional  TAS 
programming  service. 


'Order  today 

Ask  for  the  Order  Desk  or  mall  In 

JH'shlngilKte  residents  cll  (206)  644-2015. 


Name   

Company  Name  _ 
Shipping  address: 
CHy   


.  SUte; 


.Zip 


Telephone:  

Payment  (circle  one):  VISA 
Credit  Card  Expiration  Date 

Card  Number  .  

Name  on  Card   


MC     AMX     Ch«Ck  COD 


.  TASBoolts  _ 

.  TAS-C»sh 

TAS  ASvjraa  - 
"  TAS-Plus 
_  Rel  DB 

SSUS.S'O 
Canada 
S28  other 
(acMSiea 

add'l  uml) 

COD  iM  %!> 

WA  resioenis 
add8t% 
sales  ta> 


CIrcIt  one  (TAS  I 
.1    ,  inf  cri  A't  Duntinq) 
Ask  about  our  continuous 
computer  forms. 


BUSINESS  I 
STOOLS  I 
INC.  I 

CHScjde  BusmcVi  Park  _ 

1125  12tti  Ave  NW  Suite  B-2  ■ 
Issaquah.  WA  98027  ■ 

12061  644-2015  1 1 


i^oney-tiacln 
guarantee 

Try  our  products  for  30  days 
If  they're  not  exactly  what 
you've  been  looking  for. 
Just  send  them  back.  You'll 
get  a  full  refund  (less  S 1 5 
handling  fee). 


You  can  get  more 
Yon  just  haverft  put 


Just  put  your  finger  on  a  Microsoft*  Mouse 
and  you'll  be  getting  more  done  in  no  time. 

Because  the  Microsoft  Mouse  comes  with 
a  fistful  of  software  including  presentation 
graphics  programs  like  Show  Partner™  and 
Microsoft  Paintbrush'  and  Expert  Mouse 
Menus  for  your  favorite  business  programs. 

lb  enter  a  command  with  a  Miaosoft 
Mouse,  just  find  it  on  the  on-saeen  menu  and 
click.  Not  having  to  enter  a  handful  of  key- 
strokes means  you  can  work  much  faster 

Easier  word  processing 
from  load  to  print 

With  the  Microsoft  Mouse,  you  can  give 
your  cursor  keys  a  rest.  Editing  is  a  breeze 


because  its  easy  to  highlight  and  change 
or  replace  text. 

And  when  you're  finished,  use  an  Expert 
Mouse  Menu  to  back  up  a  Display  Write"*  3 
document  with  just  two  clicks.  Or  use 
our  mouse  to  load  MultiMate*  documents 
without  ever  having  to  type  out  a  file 
name  again. 

This  mouse  knows  its  l-2-3k 

The  Expert  Mouse  Menu  for  use  with 
Lotus*  1-2-3*  gives  you  faster  access  to 
functions  you  use  all  the  time  like  displaying 
graphs,  setting  titles  and  opening  windows. 
Then  print  out  your  worksheet  with  one  click 
of  our  mouse  radier  than  seven  keystrokes. 


Mkrotoh  k  •  raglMmd  mdcmark  of  Mlcroftoft  Corporttlon.  DitplavWritc  tnd  Penonal  SyMetn/2  are  tndenurta  of  Intematkxvl  ButlneM  Machine*  Ccfponnon.  Lotus  and  1-2'}  are  regtaiered  trademarki 
of  Loom  Devekipment  Coipontion.  MultiMtte  it  a  regiiiercd  tndeniark  of  Muldmaia  Imtrnitianal  Corporation,  an  Aihtorv-'ble  company  Show  Partner  it  a  trademarit  of  Bri^icbdl'Robens  &  Co.  Ltd. 
Fklmfaniih  It  a  ttgiMerad  iradonarlc  of  ZSoft  Cocporation. 

Cl 
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out  of  your  PC 
your  linger  on  it 


And  now  you  can  use  the  numeric  keypad 
on  your  PC  because,  with  our  Expert  Menu, 
youTl  never  suffer  from  not  being  able  to 
use  num-lock  again. 

Draw  attention  to  your  presentation- 

Show  Partner  and  Microsoft  Paintbrush 
help  you  and  your  Microsoft  Mouse  create 
presentation  graphics  and  special  effects  that 
will  keep  your  audience  focused  on  the 
point  at  hand. 

Show  Partner  lets  you  bring  your  presenta- 
tions to  life:  Like  building  a  graph  piece  by 
piece  as  you're  presenting  your  case  point  by 
point.  It  even  lets  you  puU  graphic  images 
from  other  programs  like  Paintbrush  or  1-2-3. 


YouTI  never  be  alone  with  a 
Microsoft  Mouse* 

The  Microsoft  Mouse  is  supported  by  over 
200  software  applications  and  multitudes  of 
users.  In  fact,  the  readers  of  PC  World  maga- 
zine have  given  the  Microsoft  Mouse  the 
World  Class  Award  for  the  past  .^,^cwp, 
three  years.  No  wonder  its  die 
best  selling  mouse  on  the  ^ 
market.  '^^ 

Buy  a  Microsoft  Mouse  and  get  a  ton  more 
done  by  just  lifting  a  finger. 

Mqx)soft*Mouse 

Now  Available  For  Personal  System/2" 


.  n>r  •  liK  of  mouie-com;ianbk  sofnnre  or  the  location  of  your  neunt  doler  oD  (800)  426-9400  In  Wiahir«ton  Sate  and  AUb,  (206)  882-8088  In  Canvla.  call  (416)  673-7638 


Cci- 
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■  PICTURE  DATABASE  SYSTEMS 


Video  Image  File,  has  no  database  link  at 
all,  aMMN^  you  can  write  routines  in  piD- 
grammable  databases  that  wiU  control  die 
picture  retrieval. 

The  saiqde  built-in  flat-file  database  is 
not  very  progranunable  and  can't  do  any 
multicriteria  searches.  On  the  odier  hand, 
the  integration  between  database  and  im- 
age is  finn.  With  the  built-in  database,  you 
call  on  a  lecofd,  and  the  picture  is  letiicved 
transparently. 

Unks  to  external  databases  are  fragile. 
Sotne  picture  database  software  programs, 
such  as  Color  PhotoBci.se  (because  it's 
RAM  resident),  require  the  external  data- 
base to  use  stiuidard  DOS-callable  com- 
mands. Others,  like  PicturePower,  rely  on 
command  routines  that  are  built  into  a  da- 
tabase (in  this  case,  dBASEUl  Plus). 

While  it's  certainly  nice  to  be  able  to 
use  your  favorite  database  and  incorporate 
pictures  into  it,  the  links,  for  the  most  part, 
require  extensive  knowledge  of  database 
programming  language  features.  Further- 
more, the  instructions  for  managing  the  in- 
tegration are  embedded  all  over  the  place. 
After  digesting  die  datdxise  manual  and 
die  picture  database  software  and  hard- 
ware  manuals,  you  wind  up  adding  a  little 
hocus-pocus  syndiesis  of  your  own. 

PictureWare's  PicturePower  and  Pic- 
turePro-DB  are  the  only  software  pack- 
ages we  reviewed  that  offer  both  a  siitq)le 
flat-file  database  and  a  link  to  existing 
dBASE  files.  (Again,  the  link  requires  an 
intimate  knowledge  of  dBASE  III  Plus.) 
This  ifiproach  makes  it  possible  to  do  your 
"serious"  database  mxk  using  dBASE 
and  to  recall  picluies  using  die  simpla' dar 
tabase. 

THATS  THE  IKXET  Almost  all  of 
the  paclcages  offer  eidensive  customized 
applications  support.  The  devdopen  are 

ready  and  willing  to  write  your  picture  da- 
tabase applications  for  you — for  a  fee.  A 
twist  on  Uiis  theme  is  VisionBase,  which 
besides  coming  with  a  set  of  tools,  offers  a 
variety  of  prefab  vertical  packages  for  dif- 
ferent database  plications  areas.  Current 
offerings  include  criminal  justice,  real  es- 
tate, archive,  personnel,  and  inventory. 

Otherwise,  the  picture  database  motto 
seems  to  be  "ask,  pay,  and  ye  shall  re- 
ceive." At  least  one  manufacturer  re- 
sponded to  eadi  <rf  our  questioas  about  its 


product's  capabilities  not  with  a  yes  or  no, 
but  with  a  "Sure,  we  can  customize  it  that 
way."  This  phenomenon  is  partly  ex- 
plained by  the  fact  that  many  of  these  com- 
panies are  "one-stop-shops"  selling  hard- 
ware, software,  customized  applications, 
training,  or  all  of  die  above,  to  respond  to 
the  needs  of  any  user  widi  a  budget  to 
match. 

Because  diese  systems  rely  on  hard- 
ware from  other  sources,  documentation 
instructions  such  as  "Check  the  manual 
for  die  display  adapter"  or  "Switch  set- 
tings should  conform  to  Taiga  manual"  or 


■  Theiearenoeasy 

answers  when  it  comes 
to  picture  database 
systems.  But  the  road  to 

fully  functional  systems 
is  no  longer  impassable. 


"Check  DIP  switches  and  change  them  if 
they  are  incorrect"  abound.  Brush  up  on 
your  troubleshooting  and  research  skills; 
you'll  need  them. 

ON  THE  PERIPHEKV  A  number  of 
peripheral  items  may  ultimately  solve 
some  limitations  of  die  present  systems: 

WORMs.  Stored  video  images  are 
storage  hogs.  Some  of  the  packages  al- 
ready offer  seamless  interfaces  to  various 
WORM  optical  storage  devices.  By  and 
large,  the  WORM  installations  and  setups 
are  stra^ihtfofwanl,  but  including  them 
tacks  another  $6,000  onto  the  ali^ady  high 
price  tag.  The  new  WORM  from  IBM, 
however,  costs  only  $3,000.  Some  manu- 
facturers (Picture Ware,  for  example)  say 
they  will  support  WORMs  shortly,  but 
now  they  are  hampered  by  the  necessity  of 
storing  all  the  pictures  in  a  single  database 
file,  making  writes  of  an  individual  record 
to  the  WORM  impossible. 

Picture  Compression.  Pictures  chew 
vp  oomfwter  storage  space.  A  fiill-screen 
PictmePower  Color  System  Image  is  3I3K 


bytes,  a  quarter-screen  image  requires 
84K,  and  a  full-screen  Color  PhotoBase 
System  image  takes  50K.  New  adjunct 
software/hardware  products  such  as  AL- 
ICE (see  sidebar  "Compressing  Images 
widi  ALICE"),  a  high-speed  image  oom- 
pression  system,  pronnse  to  reduce  picture 
transmission  time  and  increase  picture 
storage  capability.  An  ALlCE-com- 
pressed  picture  file  can  require  asjitde  as 
8K.  As  it  stands  now,  though,  picture  data- 
base developers  must  write  die  code  to 
hook  into  ALK!E's  Ubnoy  of  routines. 
This  makes  ALICE  another  "not  yet  ready 
for  public  consumption"  product. 

Videodisks.  Graphics  capture  and  dis- 
play problems  may  be  eliminated  rather 
than  circumvented  by  using  an  analog  stor- 
age device  such  as  the  videodisk.  Video- 
disk-based  systems,  like  the  Vkko  Image 
File,  use  the  camera  as  input  and  store  the 
image  on  the  videodisk.  The  PC.  which 
controls  the  vuieodisk  dirough  an  RS-232 
port  Ihik,  manages  the  videodisk  seaidi 
with  database  software.  Storage-capacity 
problems  are  gone  because  videodisks, 
such  as  die  one  the  Instant  Image  Talk 
Workstation  System  uses,  can  store  about 
24,000  images.  Videodisks  can  talk,  too! 
The  Instant  Image  Talk  System  adds  sound 
to  its  picture  database  by  using  a  relational 
database  of  sounds,  keywords,  and  pic- 
tures. 

Output.  High-resolution,  full-color 
images  have  very  few  outputs  to  the  hard- 
copy world.  Full-color  printers  are  both 
expensive  and  finicky.  Color  database 
packages  tend  to  prefer  producing  thermal 
transfer  output,  available  on  esoteric  print- 
ers firom  Hitachi  and  Mitsubishi.  Some 
support  a  film  recorder  or  two,  most  typi- 
cally the  Truevision  Film  Printer  from 
AT&T  and/or  die  Polaroid  Palette.  Most 
have  plans  to  accommodate  the  HP  LasCT- 
jet  in  the  future.  We  had  little  luck  printing 
discernible  images  with  die  systems  that 
offered  output  to  the  low-end  printers, 
such  as  Epsra's  FX  series. 

TRUECCMXMIS  The  computer  industry 
is  notorious  for  mdcing  usos  believe  it  hs^ 
easy  answers.  But  dwre  are  absolutely  no 
easy  answers  when  it  comes  to  picture  da- 
tabase systems.  The  road  to  fully  function- 
al systems,  however,  is  no  longer  inqnss- 
able.  The  totally  integrated  systems 
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THE  HARD  DRIVE  SPECIALISTS 
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60-Day  Money  Back  Guarantee 


One  Year  Warranty 


20MBMiniScribeFC 

•  V2  height  drive 

•  85  msec  average  access  time 

•  Rack-and-pinion  actuator 

•  Controller  card 

•  Low  power  consumption  9>3l9 

•  Fully  illustrated  instruction  manuals 


BACKUP 

SOTUTION^: 

Unattended  backups,  im- 
age and  file-by-file  back- 
up, backups  to  multiple 
tapes.  The  internal  sys- 
tems fit  in  a  half-height 
slot. 

20MB Internal  Tallgrass  $389 
60MB  Internal  Wangtek  $749 
60MB  External  $827 


^THE  ACCESS 
TIMES'. 

By 

MikeMabon 

Hard  Drive 
Engineer 

Austin,  Texas  —  Most  of 
us  know  how  important  it 
is  to  park  hard  disk  heads 
before  moving  the  drive. 
Parking  the  heads  protects 
your  data  from  damage. 

Fortunately,  the  Mini- 
Scribe  model  3650  40MB 
hard  drive  makes  this  al- 
most automatic.  This  drive 
automatically  parks  the 
heads  after  thirty  seconds 
of  drive  inactivity.  Just 
check  the  drive's  LED — if 
it's  amber,    it's  parked. 


The  ScribeCard  hard  disk 
cards  by  MiniScribe 
mount  into  your  computer 
with  the  ease  of  an  expan- 
sion card! 

Scribe  20MB.  68ms  $399 
Scribe  30MB,  68ms  $429 


HARD  DRIVE 

CHASSIS: 

For  any  of  the  high- 
capadty  /  high  performance 
AT  drives,  includes  45-watt 
power  supply  and  fan. 

$119 


PC  KITS; 

Our  kits  include  controller  AT  kits  come  with  data 

card,  mounting  hardware,  cable,  mounting  slides  and 

cables,  software,  and  illus-  manual  for  quick  installa- 

tra  ted  manual.  tion. 

20MB  MiniScribe,  85ms  $319  Regular  AT: 

20MB  Seagate,  65ms      $335  20MB  Seagate,  65ms  $295 

30MB  MiniScribe,  85ms  $415  30MB  Seagate,  40ms  $485 

30MB  Seagate,  65ms     $415  40MB  MiniScribe,  61  ms  $429 


High  Capacity/ 
High  Performance: 

40MB  MiniScribe  28ms  $579 
71MB  MiniScribe,  28ms  $879 
40MB  Seagate,  40ms  $495 
80MB  Seagate,  28nis  $895 


Lifetime  Memory  Products 
12611  Research  Blvd.  #400 
Austin,  TX.  78759 

National  Sales  Staff : 
1-800-622-8001  Outside  TexasT 
1-512-335-8394  Inside  Texas 
Customer  Service: 
1-512-335-7598 


LIFETIME  BACKUP 
UTILITIES: 

Free  with  every  Lifetime 
hard  drive.  Easy  to  use, 
reliable  and  fast!  Lifetime 
is  a  utility  program  for 
backing  up,  comparing, 
and  restoring  files  between 
your  hard  disk  and  floppy 
disk  drive. 


Ci 


■  PICTURE  DATABASE  SYSTEMS 


COMPRESSING  IMAGES  WITH  ALICE 

Digitized  images  eat  disk  space.  But  ALICE  maximizes  the  number  of  pictures  you  can 
store  on  a  disk  by  shrinking  picture  size  or  compressing  images. 


Performance  Tests:  ALICE  320S4-11 


Using  the  ALICE  Image  compression  system,  even  in  the  "best"  mode,  which  offers  the  least 
compression,  files  are  ten  times  smaller  than  with  no  compression.  In  the  "good"  mode,  which 
compresses  images  most,  files  are  30  limes  smaller.  In  all  cases,  the  compression  process  extracts 
a  penalty  in  performance  time  for  storage  and  retheval. 


I  No  compression 


J  list  Imaoe  quality 


]  Belttr  Image  quainy  1       I  Good  Image  Qualily 


Storage  time 

(seconds) 
FULL-SCREEN  IMAGE 


Retrieval  time 

(seconds) 


Picture  file  size 

(K  bytes) 


No.  of  pictures 
per  10  Mbytes 


25 
20  - 
15  - 
10  - 

5 

0 


A3   24  2  22  31 


'22B  160 


QUARTER-SCREEN  IMAGE 


7  5 
60 
4  5 

3  0 
15 
0 


909 
1.785 


'These  results  are  extrapdaled  from  those  lor  the  full-screen  image  test  The  program  used  for  the  testing  M  not 
allow  us  to  test  quarter-screen  images  with  no  compressKjn  However,  because  the  Targa  t>oard.  which  ALICE 
works  with,  allocates  a  fixed  amount  of  meiTKjry  tor  each  pixel  stored,  a  quarter-screen  image  would  take  up 
one-fourth  as  much  memory  (about  102K)  as  the  lull-screen  image  tested  here 


One  inescapable  truth  about  digitized 
images  is  that  they  eat  up  disk 
space.  The  better  the  image,  the  more 
disk  space  it  eats  up.  A  full-screen  image 
on  the  AT&T  Targa  1 6  board  uses  4 1  OK 
bytes.  Add  the  overscan  option  to  fill  out 
the  picture's  borders,  and  the  file  size 
goes  up  to  nearly  500K.  This  yields  a 
meager  2  pictures  per  megabyte,  or  20 
pictures  per  10  megabytes. 

The  simplest  way  to  maximize  the 
number  of  pictures  you  can  fit  on  a  single 
disk  is  to  shrink  the  picture  size.  A  quar- 
ter-screen image  is  both  large  enough  and 
detailed  enough  for  most  purposes,  yet  it 
takes  up  only  a  fourth  as  much  disk 
space,  yielding  about  100  pictures  per  10 
megabytes. 

Another  option  is  to  compress  the  im- 
age, shrinking  the  storage  requirements 
without  shrinking  the  picture.  But  you 
wouldn't  want  to  use  a  picture  database 
that  depended  on  software-based  com- 
pression and  decompression — it's  tortur- 
ously  slow. 

Enter  ALICE  from  TelePhoto  Com- 
munications. ALICE,  an  acronym  for 
Advanced  Low-cost  Image  Compres- 
sion/Expansion, is  the  hardware/soft- 
ware answer  to  image  compression  and 
decompression.  The  hardware  is  a  full- 
sized  PC  board  that  includes  a  Texas  In- 
struments TMS  32020  high-speed  signal 
processor  and  4K  bytes  of  50-nanosec- 
ond  RAM  that  perform  the  numeric-in- 
tensive image  processing.  The  TI  chip 
functions  as  a  coprocessor  for  image 
compression  and  decompression.  It 
speeds  up  the  process,  just  as  an  8087  or 
80287  coprocessor  speeds  up  math  func- 
tions, because  it  is  optimized  to  the  task. 
The  coprocessor  architecture  also  saves 
time  by  allowing  simultaneous  image 
compression  and  disk  access. 

The  software  side  of  ALICE  is  pri- 
marily a  series  of  drivers  written  in  Mi- 
crosoft C.  If  you're  writing  a  program 


from  scratch,  you  can  incorporate  the 
drivers  as  needed.  Unfortunately,  if  you 
aren't  writing  your  own  program,  the 
only  way  to  use  ALICE  is  to  buy  soft- 
ware that  already  supports  the  board.  As 
of  this  writing,  off-the-shelf  picture  data- 
base programs  offer  no  such  support,  al- 
though PictureWare  is  working  on  in- 
cluding the  ALICE  routines  in  its  next 
release  of  PicturePower. 

ALICE  comes  in  four  versions:  one 
(ALICE  320S4- 1 0)  for  the  AT&T  Image 
Capture  Board,  two  (ALICE  320S4-1 1 , 


ALICE  320S4-12)  for  AT&T  Targa 
boards,  and  one  (ALICE  320S4-20)  for 
the  Imaging  Technology  FG1(X)  series. 
For  this  review,  I  tested  ALICE  with 
Targa  16  images,  using  the  ALICE  dem- 
onstration program.  This  simple  program 
has  no  database  functions,  but  it  does  al- 
low for  image  storage  and  retrieval  at 
four  levels  of  picture  quality.  The  high- 
est-quality level  is  without  any  compres- 
sion, using  the  Targa  I6's  full  410K-byte 
file.  The  other  three  levels  are  called 
good,  better,  and  best. 
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Space  The  good  level  uses  less  disk 
space  than  the  better,  and  the  better  level 
uses  less  disk  space  than  the  best.  Even  at 
the  best-quality  level,  the  amount  of 
compression  is  impressive.  On  a  full- 
screen picture  of  a  human  face,  compres- 
sion was  10  to  1  or  better.  The  410K 
bytes  needed  for  a  Targa  file  turned  into 
39.8K  for  best  quality.  29.8K  for  better 
quality,  and  14. 3K  for  good  quality.  On 
a  more-complicated  picture  of  a  person  in 
an  office,  with  a  desk  and  bodcshelves  in 
the  background,  the  file  sizes  were 
slightly  higher,  ranging  from  53. 3K  for 
best  quality  to  23. IK  for  good  quality. 
Even  at  53. 3K  for  each  image,  storage 


capacity  per  10  megabytes  jumps  from 
only  24  images  to  a  more-respectable 
187  images.  On  quarter-screen  images, 
the  file  sizes  drop  to  a  mere  1 1 K  for  best 
quality  and  4.  IK  for  good  quality.  This 
translates  to  a  storage  capacity  per  10 
megabytes  of  909  best-quality  pictures, 
or  2,439  good-quality  pictures. 

QUALITV  Both  full-screen  and  quar- 
ter-screen pictures  showed  visible  defer- 
ences in  quality  between  good  and  better, 
better  and  best,  and  best  and  no  compres- 
sion. The  good-quality  full-screen  image 
of  a  human  face  shows  no  loss  in  the 
Targa  16's  512  by  400  resolution,  but 
shadows  that  should  show  gradual  shad- 
ing instead  show  lines  that  look  like  iso- 
bars on  a  weather  map.  The  better-quali- 
ty compression  shows  some  of  the  isobar 
effect  as  well,  but  not  to  the  same  extent 
as  the  good  quality. 

The  best-quality  picture  shows  almost 
none  of  the  isobar  effect.  You're  not  like- 
ly to  see  it  there  unless  you  look  for  it. 
And  even  if  you  do  look  for  it,  the  differ- 
ence between  best-compression  quality 
and  no-compression  quality  is  subtle.  If 
you  have  a  good-quality  image  on  the 
screen  and  retrieve  the  identical  image 
saved  as  better  quality,  you  can  easily  see 
the  better-quality  image  being  written 
over  the  good  image,  a  half-inch  bar  at  a 
time.  If  you  have  a  best-quality  image  on 
the  screen  and  retrieve  a  no-compression 
image,  you  can't  see  the  new  image  be- 
ing rewritten.  Instead,  the  overall  image 
appears  subtly  improved. 

With  quarter-screen  images,  the  qual- 
ity difference  between  good  and  better 
was  not  as  overwhelming  as  with  full- 
screen images.  You  might  not  even  no- 
tice the  isobar  effect  in  the  good-quality 
pictures  unless  you  know  it's  there. 

On  the  more  complex  full-screen  pic- 
ture showing  a  person  in  an  office,  the 
loss  of  color  shading  in  good-quality 


compression  introduced  a  perception  of 
grittiness  in  resolution.  The  grittiness  is 
subtle  enough  so  that  you  can't  see  the 
screen  being  written  over  when  loading  a 
better-quality  file  of  the  same  image,  but 
you  can  see  a  subde  change. 

TIME  Just  as  important  as  picture 
quality  or  file  size  is  time.  For  full-size 
pictures,  ALICE'S  compression  and  de- 
compression times  are  marginally  ac- 
ceptable. Compression  and  storage  times 
range  between  21  seconds  for  good  qual- 
ity and  24  seconds  for  best  quality.  Re- 
trieval time  is  a  little  better,  with  15  sec- 
onds for  good  quality  and  22  seconds  for 
best  quality.  This  compares  with  just  4 
seconds  for  storage  and  retrieval  with  no 
compression  or  decompression. 

Quarter-screen  pictures  fare  better, 
yielding  compression  and  storage  times 
of  6  to  7  seconds  and  retrieval  times  of  4 
to  6  seconds.  These  times  are  too  long  for 
comfortably  Hipping  through  a  picture  li- 
brary, but  they  should  be  adequate  for 
most  picture  database  applications. 

ALICE  will  soon  include  a  communi- 
cations feature.  New  drivers  will  let  you 
transmit  and  receive  images  over  stan- 
dard phone  lines,  using  a  300-  to  9,600- 
bit-per-second  modem  connected  to 
ALICE'S  RS-232C  port.  The  conutiuni- 
cations  driver  will  let  users  display  an  im- 
age, then  compress  and  transmit  that  im- 
age to  a  second  location.  The  ALICE 
board  at  the  second  location  will  be  able 
to  receive,  decompress,  display,  and 
store  the  image.  If  you  need  to  transmit 
images  among  multiple  locations,  the 
savings  in  phone  bills  alone  could  pay  for 
the  cost  of  the  ALICE  package. 

ALICE  is  clearly  at  the  leading  edge 
of  picture  database  technology.  Even  at 
$1,495,  ALICE  gives  you  far  cheaper 
storage  capacity  than  you'd  get  by  buy- 
ing the  equivalent  number  of  hard  disks 
or  WORM  drives.— M.  David  Stone 
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AUCE 

Tele  Photo  Communications 
1 1722  Sorrento  Valley  Rd.,  Suite  D 
San  Diego.  CA  921 2 1' 
List  Price:  AUCE  320S4-1 1  (AT&T 
Targa  16  compatible),  including 4K  RAM, 
Tl  TMS  32020  chip,  and  compres-sion  soft- 
ware, $1 .495.  ALICE  320S4- 10 (AT&T 
Image  Capture  Board  series  compatible), 
including 4K  RAM.  TI  TMS  32020 chip, 
and  compression  software ,  S 1 .395 .  AL- 
ICE 320S4- 1 2  ( AT&T  Targa  24  compati- 
ble), including  4K  RAM,  TI  TMS  3X)20 
chip,  and  compression  software,  $1 ,545. 
ALICE  320S4-20  (Imaging  Technology 
FG 100  series  compatible),  including  4K 
RAM,  TI  TMS  32020  chip,  and  compes- 
sion  software,  SI  ,495. 
Requires:  640K  RAM,  hard  di.sk  recom- 
mended. DOS  2.0  or  later,  AT&T's  TIPS 
software  or  Picture  Ware's /*Ka(rirf*0H«r 
software. 

In  Short:  Given  the  way  picture  flies  eat  up 
disk  space,  the  lO-to-I  compression  of  the 
ALICE  board  is  clearly  worth  the  price. 
Keep  your  eye  out  for  software  that  sup- 
ports this  board.  Com(xession  software  not 
copy  protected. 
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approach  of  companies  like  Picture  Ware  is 
opening  up  new  avenues. 

As  videodisk  storage  becomes  more  af- 
fordable, the  players  and  their  products  are 
likely  to  change  rapidly.  Already,  hints  of 
future  enhancements  and  modifications 
are  leaking  from  the  headquarters  of  the 
picture  database  developers.  Although  a 
picture  is  in  this  case  much  harder  to  come 
by  than  a  thousand  words,  picture  data- 
bases are  slowly  beginning  to  show  their 
true  colors. — ^Robin  Raskin 

Robin  Raskin  is  a  frequent  contributor  to 
PC  Magazine. 


C  AI.CO  DIGITAL 
EQUIPMKNT  INC. 

Video  Image  File 

The  Video  Image  File,  from  Calco  Digital 
Equipment,  is  a  fast,  high-capacity  image 
capture  and  retrieval  system  for  black-and- 
white  pictures.  Priced  at  just  $3,295  plus 
the  cost  of  a  camera  and  monitor,  it  is  also 
one  of  the  least  expensive  routes  to  creat- 
ing a  picture  database. 

The  Video  Image  File  is  an  intelligent 
RS-232  device.  It  connects  to  your  com- 
puter's communications  port  and  controls 
all  picture  capture,  storage,  and  retrieval. 
You  control  it  by  giving  your  PC  a  handful 
of  simple  commands. 

Physically,  the  Video  Image  File  is  a 
box  12  inches  high,  3'/2  inches  wide,  and 
1 1  inches  deep  containing  a  20-megabyte 
hard  disk  drive,  a  custom  controller  board, 
and  fumware  that  interprets  commands. 
The  unit  will  work  with  any  composite  col- 
or or  black-and-white  camera  and  any 
composite  color  or  black-and-white  analog 
monitor. 

INSTALLATION  A  one-page  flyer 
serves  as  a  quick  reference  card,  giving  all 
the  specifications  and  a  list  of  commands. 
A  two-page,  typewritten,  "technical" 
document  explains  DIP  switch  settings, 
potentiometer  adjustments,  and  other  tech- 
nical setup  information  that  you  probably 
won't  need.  The  surprise  is  that  this  mea- 
ger documentation  contains  everything 
you  need  to  know. 

Compared  with  the  other  systems,  set- 


ting up  the  Video  Image  File  is  simple. 
You  just  plug  in  the  camera  and  monitor 
and  run  a  straight-through  cable  between 
the  computer  and  the  Video  Image  File 
box.  The  RS-232  port  on  the  box  uses  the 
same  female  DB-25  connector  that  you'll 
find  on  a  modem.  In  operation,  all  pictures 
show  up  on  the  analog  monitor.  All  text 
shows  up  on  your  computer  screen. 

Software  setup  is  equally  simple.  The 
Video  Image  File  comes  with  a  demo  disk 
that  boots  up  in  drive  A:  and  automatically 
takes  you  to  a  menu.  The  menu  includes  a 
choice  of  three  demonstration  programs 
and  instructions  for  each.  If  you  feel  more 
comfortable  with  printed  documentation, 
you  can  escape  to  DOS  and  print  out  the 
disk-based  instructions. 

Two  of  the  programs  are  truly  demo 
programs.  They're  fun  to  play  with  and 
show  off  the  product's  capabilities,  but 
they  have  no  practical  application.  The 
third  program  is  potentially  useful — a  flat- 
file  database  manager  that  may  well  be  all 
you  need. 

The  database  manager.  Nurse,  was 
originally  designed  to  give  doctors  quick 
access  to  patient  information  and  images 
produced  by  X  rays,  ultrasound,  CAT 
scans,  and  the  like.  But  the  accompanying 
install  program  allows  users  to  rename  the 
fields.  Six  data  fields  are  available,  each 
holding  up  to  40  characters.  Field  names 
may  be  up  to  25  characters  long.  To 


The  Video  Image  File 
uses  analog  recording 
techniques,  with  a 
resolution  of  280 
lines.  The  text  relating 
to  a  record  appears  on 
the  computer  screen 
(not  shown),  while  the 
pictures  show  up  on 
the  analog  monitor. 
The  recorded  image 
has  a  noticeable 
grain. 


change  any  of  the  field  names,  you  simply 
type  in  the  new  ones. 

The  install  program  will  also  let  you  de- 
fine the  number  of  video  pictures  to  re- 
serve for  each  record.  You  can  reserve  as 
many  as  you  like,  but  you  are  best  advised 
to  stay  with  a  reasonable  number,  both  to 
leave  a  maximum  number  of  records  avail- 
able and  because  when  you  start  entering 
pictures  for  any  given  record,  you  have  to 
enter  them  all.  When  creating  a  database, 
be  sure  to  plan  this  setting  carefully.  If  you 


FACT  FILE 


Video  Image  Fik 

Calco  Digital  Equipment  Inc. 
l409KuehnerDr..#l41 
Simi  Valley.  CA  93063 
(805)  584-0245 

List  Price:  S2,99S.  incliiding  hard  disk  and 
Video  Image  Demo  software. 
Requires:  256K  RAM,  one  floppy  disk 
drive,  black-and-white  or  color  composite 
camera,  black-and-white  or  Color  composite 
monitor.  RS-232  port.  DOS  2.0  or  later. 
In  Short:  Priced  at  just  S2.995  plus  the  price 
of  camera  and  monitor,  the  Video  Image  File 
can  hold  2,460 black-and-white  images.  This 
makes  it  the  least  expensive  system  for  mod- 
erate-sized picture  databases.  Software  not 
copyprotected. 
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SAMSUNG 

provides  compatibility  and  beyond 


S-286  EGA  System 


$1840 


•  Includes  Base  System  (Shown  Above). 

•  Samsung  14"  EGA  Monitor  (640  x  350). 

•  Video-7"  VEGA  Deluxe  Extra  Hl-resolution  EGA  Card. 


With  20Mb  Seagate  ST-225  '/iHT  65mS  $2770 

With  30Mb  Seagate  ST-4038  Full  HT  39mS  $2330 


SAMSUNG  S-286  (Base  System)  includes: 


•  Intel  80286^  CPU  with  8  Expansion  Slots. 

•  1Mb  Standard  RAM  Memory  On  Board  (lOOnS  Chips). 

•  Combined  2  Floppy/2  Hard  Disk  Controller  Card  (Western  Digital  WA2). 

•  200  Watt  Power  Supply  230/115  V  Switchable. 

•  Clock  Calendar  with  Battery  Back-up  (Rechargeable  Battery). 

•  6  or  8MH2  Clock  Speed  (Switch  Seleaable). 

•  Wait  or  No  Wait  Memory  Access  (Switch  Selectable). 

•  1.2Mb  Floppy  Disk  Drive. 

•  2  Serial  Ports  and  1  Parallel  Port  (Built-in  Motherboard). 

•  Enhanced  101  MAXISWITCH"  Keyboard 

•  Push  Button  for  Hardware  Reset.  •  Hardware  Reference  Manual. 

•  Awards  ROM  BIOS  (100%  Compatible  and  Faster). 

•  Landmark  CPU  Test  Shows  lOJMHz  at  8MHz  on  0  Wait  State. 

•  One  Year  Complete  Warranty  Parts  &  Labor.  •  FCC/UL  Approved. 

S-286  Monochrome  System  ^^^h  57  380 

•  Includes  Base  System  (Shown  Atx3ve). 

•  Video-7~  MGA  Card. 

•  Samsung  12"  Hi-resolution  Monochrome  Amber  Monitor  with 
Tilt  and  Swivel  Base. 

With  20Mb  Seagate  ST-225  V2HT  65mS  $7650 

With  30Mb  Seagate  ST-4038  Full  HT  39mS  $1870 


•  Samsung  12"  Amber  Monochronie  Monitor  with 
Tilt  and  Swivel  Base  $90 

•  Video-7~  VEGA  Deluxe  EGA  Card  329 

•  Seagate  ST-225  </fzHT  20Mb  Hard  Disk  Drive 

65mS  Access  Time  270 

•  Seagate  ST-4038  Full  HT  30Mb  Hard  Disk  Drive 

39mS  Access  Time  525 


OPTIONAL  PRODUCTS 


•  Samsung  14"  EGA  Monitor  $375 

•  Modem  -  1200  Baud  95 

•  Modem  -  2400  Baud  245 

•  Tape  Back-up  Samsung  SACT40Q  40Mb  Internal  410 

•Toshiba  360K  Floppy  Disk  Drive  95 

•  Chinon  360K  Floppy  Disk  Drive  90 


TO  ORDER  IN  CA  CALL  TOLL  FREE 

800-543-8868 


TECH  SUPPORT  &  INFO 

(408)  737-8585 


AVS  Macara  Avenue 
Suice  70B 

Sunnyvale.  CA  3AOBB 


TO  ORDER  CALL 
TOLL  FREE 


1-800-451-8556 


Hours:  Mon  -  Fri  8:00  am 
Saturday  8:00  am  ■ 


6:00  pm  (PST) 
3:00  pm  (PST) 


TERMS:  Orders  shipped  same  day  on  all 
stoclted  products  Ws  accept  Visa.  Master- 
Card, 3%  extra  on  Arr>ex.  wire  transfers, 
qualified  PO's  aiKl  CO  D.'s.  Only  factory  seal- 
ed arxJ  lully  warrantied  products  stocked  PC 
Home  exterxls  a  one  yea/  complete  warranty 


to  be  free  from  delects  in  materials  and 
wottimanship  on  al  pnxlucts.  Returned  items 
must  be  sfiipped  prepaid  arxt  insured,  and 
must  contain  an  MRA  number  on  the  shipp- 
ing label  CA  residents  add  6W%  sales  lax. 
Pncas  are  sub)ect  to  change  witftout  notice. 
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The  Video  Image  File  Is  an  intelligent  RS-232 
device  ttiat  connects  to  your  connputer's  communi- 
cations port  and  controls  all  picture  capture, 
storage,  and  retrieval.  Msu  control  It  by  giving  your 


change  your  mind  at  a  later  time,  the  pic- 
tures already  on  disk  will  be  reassigned  to 
other  records. 

USING  THE  DATABASE  Using  the 
program  is  just  as  simple  as  installing  it. 
Whenever  you  start  Nurse,  the  program 
shows  you  a  list  of  records,  using  the  first 
field  in  the  database.  You  can  use  cursor 
keys  and  the  Return  key  to  choose  the  re- 
cord you  want,  or  you  can  go  to  a  main 
menu.  At  the  main  menu,  your  choices  are 
to  add  an  item,  recall  or  edit  an  item,  or 
search  the  item  list.  The  recall  and  edit  op- 
tion lets  you  search  for  a  record  by  filling 
in  the  field  or  fields  you  want  to  match. 
You  can  then  page  through  the  file  looking 
at  each  match.  The  option  "Search  Item 
List"  takes  you  back  to  the  original  screen 
list  of  entries. 

Adding  and  editing  records  are  virtually 
identical  processes.  The  program  puts  the 
data  entry  form  on  your  screen,  and  you 
enter  or  edit  data  for  your  record.  You  then 
pick  Replace  Pictures,  and  the  program 
asks  you  to  aim  and  focus  the  camera,  then 
press  Enter  to  shoot.  If  you  already  have 
images  on  the  Video  Image  File,  you  can 
retain  the  current  picture.  After  choosing 
to  replace  or  retain  all  pictures  that  go  with 
the  record.  Esc  will  take  you  back  to  the  re- 
cord entry  screen.  You  can  also  browse 
through  the  pictures. 

Missing  from  the  database  is  any  facili- 
ty for  sorting,  indexing,  importing,  export- 


PC  a  tiandful  ot  commands.  You  can  use  the  in- 
cluded llat-lile  database  software  witti  the  system 
or  use  any  other  program  that  can  send  commands 
to  the  communications  port. 


ing,  or  printing  records.  If  you  need  these 
or  other  features,  you'll  have  to  develop 
your  own  program.  The  Nurse  program  is 
written  in  compiled  BASIC  and  is  supplied 
with  source  code  for  you  to  build  on .  Alter- 
natively, you  can  control  the  Video  Image 
File  through  dBASE  or  any  other  program 
that  can  send  commands  to  the  communi- 
cations port.  As  of  this  writing,  Caico  will 
supply  a  disk  of  dBASE  routines  for  $50, 
but  you  must  still  develop  a  dBASE  pro- 
gram to  take  advantage  of  the  routines. 
Worse,  the  routines  are  not  well  docu- 
mented, so  you'll  have  to  study  them  care- 
fully to  understand  what  they  do.  CaIco 
hopes  to  supply  better  hooks  for  dBASE  in 
the  future,  but  for  the  moment,  all  but  the 
most-experienced  programmers  are  ad- 
vised to  think  twice  before  attempting  to 
tackle  this  job. 

FAST  CAPTURE/RETRIEVAL  The 

Video  Image  File  is  impressively  fast  on 
both  image  capture  and  retrieval.  Calco 
claims  '/to  second  for  hardware  image  stor- 
age time,  and  'A  second  as  "worst-case" 
for  image  retrieval.  With  the  demonstra- 
tion software,  Calco  claims  that  the  Video 
File  Image  can  actually  record  6  to  6'/2 
fields  per  second.  This  is  too  fast  to  time  by 
hand,  but  the  claims  seem  fair. 

Using  the  demonstration  software  pro- 
gram, I  was  able  to  capture  picture  after 
picture  quickly  enough  to  produce  what 
amounted  to  a  video  flip  book  of  moving 


pictures.  Retrieval  was  also  impressively 
fast,  letting  me  flip  from  picture  to  picture 
just  as  quickly  as  I  was  able  to  hit  the  for- 
ward cursor  key. 

One  minor  problem  is  that  the  recorded 
picture  is  noticeably  grainier  than  a  live 
picftire.  The  Video  Image  File  uses  analog 
recording  techniques,  with  a  resolution  of 
280  lines.  According  to  a  Calco  represen- 
tative, this  resolution  is  roughly  equivalent 
to  a  digital  resolution  of  5 1 2  by  256  pixels. 
The  picture  quality  seems  adequate  for 
most  purposes. 

Very  much  on  the  plus  side  is  the  Video 
Image  File's  storage  capacity.  Thanks  to 
the  analog  recording  techniques,  a  single 
Video  Image  File  unit  can  hold  2,460  pic- 
tures. What's  more,  you  can  daisy-chain 
up  to  eight  Video  Image  Files  on  a  single 
RS-232  port.  This  translates  to  a  maxi- 
mum capacity  of  19,680  pictures  for  each 
RS-232  port  on  your  system. 

Because  the  Video  Image  File  is  an  ana- 
log device,  it  lacks  any  facility  for  digitiz- 
ing and  manipulating  the  picture.  A  Calco 
representative  pointed  out  that  you  can  use 
the  output  from  the  Video  Image  File  as  in- 
put to  a  digitizing  board,  edit  the  picture 
with  your  choice  of  software,  then  take  the 


■  The  Video  Image 
File  is  impressively  fast 
on  both  image 
capture  and  retrieval. 

edited  pictiu^e  and  feed  it  back  as  input  to 
the  Video  Image  File.  This  process,  which 
requires  juggling  cables  between  input  and 
output  ports,  is  too  clumsy,  though,  to  be 
relied  on  regularly. 

The  Video  Image  File  has  staked  out  its 
claim  at  the  low  end  of  the  picture  database 
spectrum.  If  you  need  a  relational  database 
or  features  that  are  missing  in  the  demon- 
stration program,  expect  to  write  your  da- 
tabase from  scratch.  But  if  black-and- 
white  pictures  and  a  simple  flat-file 
database  manager  will  suit  your  needs,  the 
Video  Image  File  may  serve  as  an  off-the- 
shelf  solution. — ^M.  David  Stone 
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Any  Software.  Any  Monitor.  Any  Time. 


Any  Software  On  An  RGB  Monftor 


Any  Software  On  A  Monochrome  Monrtor 


Any  Software  On  A 
MufeteyrK  Monitor 
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800x560 


640x480 


law,  EGA  WONDER  disphQrs  VGA 
OB  mattisync  monitors. 

Without  switching  or  having  to  take  the  system 
apart  without  having  to  use  specific  momtors 
for  specific  programs,  the  EGA  WONDER,  with 
SoftSense  Automatic  Mode  Switching,  upgrades 
the  EGA  standard  and  maintains  downward 
compatibility  to  older  standards  on  any  monitor. 

EGA  WONDER  now  runs  the  new  ffiM  VGA' 
graphics  standard  plus  800x560,  752x410 
and  640x480  high  resolution  text  and  graphics  on 
MultiSjmc  type  monitors  and  752x410  resolution  on 
25kHz  400  line  monitors  providing  a  WYSIWYG 
display  for  popular  desktop  pubUshing  software  such  as 
PageMaker  and  Ventura  Publisher.  With  high  resolu- 
tion drivers  to  enhance  Windows,  AutoCAD,  GEM, 
1-2-3  and  Symphony,  EGA  WONDER  displays  desktop 
publishing,  computer  aided  design,  spreadsheets  and 
icon  operating  environments  with  up  to  twice  the 
normal  resolution  of  EGA  on  MultiSync  monitors. 
EGA  WONDER'S  expanded  132  column  capability 
edlows  Lotus  users  to  display  a  year-at-a-jpance  of 
information  on  1-2-3  and  Symphony  spreadsheets. 
Connectivity  support  to  mini  and  mainframe 
computers  is  provided  because  EGA  WONDER 
runs  SmarTfenn  and  VTenn  in  132  columns.  Word 
processing  in  132  columns  is  fully  supported  on 
WordStar  and  WordPerfect 
EGA  WONDER  supports  800x560, 752x410  and 
640x480  modes  on  MultiSync  monitors,  752x410  on 
25kHz  400  line  monitors  and  EGA,  CGA,  MDA, 
Hercules  and  132  column  modes  on  MultiSync,  EGA, 
400  hne  25kHz^  RGB^  TTL  Monochrome,  Composite'. 
Compaq  Portable*  and  IBM  PC  Portable  monitors. 
EGA  WONDER  represents  a  new  beginning  for 
users  of  IBM  PC/XT/ AT,  IBM  Series  2  Model  30,  or 
compatible  computers  and  is  now  available  from 
all  major  computer  stores.  CaU  us  today  at 
(416)  756-0711  for  more  information. 
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■  PICTURE  DATABASE  SYSTEMS 


CHORUS  DATA  SYSTEMS 

Color  PhotoBase  System 

The  Color  PhotoBase  System,  from 
Chorus  Data  Systems,  is  the  budget  entry 
among  color  picture  database  systems. 
The  $4,495  system — minus  the  computer 
and  your  choice  of  database  program — in- 
cludes a  JVC  RGB  video  camera  bearing  a 
Chorus  nameplate.  a  Quadram  Palette 
Master  display  board,  a  Sony  CPD-I20I 
monitor,  assorted  cables,  and  a  Kaiser  re- 
production stand  consisting  of  base,  cam- 
era stand,  and  lights.  Also  included  is 
Chorus's  own  Video  Capture  System, 
Which  consists  of  the  PC-Eye  board  and 
Color  PhotoBase  software. 

The  product  works  with  dBASE  III 
(which  it  was  tested  with),  and,  according 
to  Chorus  Data  Systems,  it  also  works  with 
dBASE  II,  IBM's  Filing  Assistant, 
PFS:File,  the  complete  R:hase  series. 
Revelation,  and  any  other  program  that 
handles  video  output  either  through  DOS 
or  through  the  ROM  BIOS.  It  will  not 
work  with  dBASE  III  Plus  or  other  pro- 
grams that  control  the  hardware  directly. 

Chorus's  Video  Capture  System,  a 
combination  of  hardware  and  software, 
consists  of  the  PC-Eye  board  for  digitizing 


■  The  Color  PhotoBase 
System,  seUing  for 
$4,495,  is  the  budget 
entry  among  color  picture 
database  systems. 


images  and  Color  PhotoBase  .software, 
which  captures  the  images  to  disk  and  also 
lets  you  link  your  captured  images  to  a  da- 
tabase program  for  retrieval. 

If  you'd  rather  piece  together  a  system 
on  your  own,  the  Video  Capture  System 
and  Color  PhotoBase  software  are  avail- 
able separately;  they'll  work  with  any 
RGB  camera  and  any  analog  RGB  moni- 
tor. However,  buying  the  complete  pack- 
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The  Color  PhotoBase 
software  captures 
images  to  disk  and 
allows  you  to  link 
captured  images  to  a 
database  program  for 
retrieval.  The  product 
works  with  any 
database  program 
that  handles  video 
output  through  either 
DOS  or  the  ROM 
BIOS.  Text  and  image 
appear  on  the  same 
monitor. 


age  is  a  significant  convenience.  It  ensures 
that  you  won't  run  into  cabling  problems 
during  installation. 

INSTALLATION  Unfortunately,  you 
are  almost  guaranteed  to  run  into  other 
problems.  Chorus's  installation  manual  is 
not  well  thought  out.  The  section  on  in- 
stalling the  PC-Eye  board,  for  example, 
includes  the  instruction  to  check  the 
jumpers  and  "change  them  if  necessary." 
The  manual  then  refers  you  to  a  carefully 
drawn  figure,  showing  each  jumper's  loca- 
tion on  the  board.  But  the  manual  does  not 
tell  you  why  you  might  want  to  change  the 
jumpers  or  what  to  change  them  to.  An  ad- 
dendum to  the  manual  gives  information 
on  one  jumper;  that  still  leaves  four  mys- 
teries. 

Almost  making  up  for  the  problems 
with  the  manual  is  the  informed  technical 
support.  Each  time  I  ran  into  a  problem,  I 
called  Chorus  (even  though  the  company 
does  not  provide  a  toll-free  number)  and 
was  immediately  given  the  information  I 
needed.  Apparently  the  company  finds  it 
cheaper  to  staff  the  phones  than  to  write  a 
new  manual. 

Once  you've  deciphered  the  manual, 
hardware  installation  is  reasonably 
straightforward.  In  most  cases  you  won't 
have  to  change  any  jumpers,  so  you  can 
usually  just  plug  in  the  PC-Eye  board. 
Next,  you  replace  your  CGA  or  EGA.  if 
you  have  one,  with  the  Quadram  Palette 
Master  board.  You  then  plug  in  the  cables 
between  the  camera  and  the  PC-Eye  board 
and  between  the  analog  monitor  and  the 
Palette  Master. 


DISPLAY  Quadram' s  Palette  Master 
gives  you  several  display  choices.  The  an- 
alog monitor  itself  will  function  both  for 
pictures  and  for  standard  DOS  programs. 
The  board  also  has  a  CGA-compatible  port 
and  a  composite  port,  so  you  can  plug  in  an 
IBM  color  monitor,  a  composite  color 
monitor,  or  a  composite  monochrome 


^  FACT  FILE 


Cohir  PhotoBase  System 

Chorus  Data  Systems 

P.O.  Box  370 

6 Continental  Blvd. 

Merrimack.  NH  03054 

(60.1)424-2900 

List  Price:  $4,495.  including  Co/or  P/n«(>- 
Bti.se  software.  Quadram  Palette  Ma.ster  GA- 
1 2(X)  graphics  board.  JVC  RGB  video  cam- 
era. Sony  CPD- 1 20 1  analog  RGB  monitor. 
PC-Eye  Video  Digitizer.  PC-Eye  Software 
Developer  Support,  Kaiser  copy  stand  with 
lights,  cables,  power  strip.  Color  PtiotoBase 
System  with  WORM  drive  and  all  features 
listed  above.  $10,495. 
Requires:  I95K  RAM  above  the  anwunt 
needed  for  the  application  being  used  (640K 
RAM  recommended),  hard  disk  recom- 
mended. IX)S  2.0  tM- later. 
In  Sliort:  Based  on  Chorus  Data  Systems' 
own  PC-Eye  technology,  the  Color  Photo- 
Base System  suffers  from  slow  capture  time 
and  lesser  picture  quality  than  systems  built 
around  the  AT&T  Targa  16.  Even  so,  it  has 
the  advantage  of  being  a  less  expensive  tech- 
nology and  of  needing  less  disk  space.  The 
system  may  be  attractive  to  those  who  want 
color  images  on  a  tight  budget.  Software  not 
copy  protected. 
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The  First  Quality  Standby  Power  System 
Made  To  Fit  Everyone's  Budget 


Statistics  prove  that  every 
wedc  in  every  area  of  the 
country  there  are  electric«J 
power  surges,  spikes,  brown- 
outs and  blackouts.  EJectrical 
power  outages  can  destroy  not 
only  valuable  data  and  pro- 
cessing time  but  can  also  cause 
irrevocable  damage  to  your 
ejqjensive  ccxnputer  hardwcire. 


PowerVisi(Mi  the  first  truly 
affordable  hi^  quality  sine 
wave  SPS. 

In  addition  to  the 
PowerVisicm  300  watt  system, 
500  and  1000  watt  units  are 
available  for  larger  computers. 
All  three  feature  an  immediate 
transfer.  PowerVisicm  provides 
blackout,  brownout 
and  transiait  protec- 
tion for  your  hard- 
ware and  important 
data— ultimately 
saving  you  time 
and  money. 


C-COR  Electronics, 
mak&r  of  PowerVision,  has 
extensive  experience  in  powor 
protectiffli  devices.  Our 
PowerVision  line  is  backed  by 
a  one  year  limited  warranty. 

PowaVisicm  products 
are  as  close  as  your  phone. 
Don't  be  left  uiq^rotected  any 
longer. 

Call  us  toD  free 
at  1-800-445-9366. 
In  California  call 
1-619-546-9399. 


The  PowerVisicHi  300, 
designed  for  PCs,  retails  for  a 
nominal  $539.  Yet  it  matches 
SPSs  costing  twice  as  much 
feature  for  feature,  making 


The  Power  Behind  The  Best  Minds 
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Chorus  Data  Systems'  Color  PhotoBase  System  Topolony 


COMPUTER  CPU 


Ouadram  Palelle  Master 


I  Clionis's  PC-Eye  board 


I  board 


I  Video  Cap- 
lure  System 
(with  Color 
PhotoBase 
sollwarel 

>  dBASE  III 


Q 

«  CGA  monitor  1 

Ttie  Color  PhotoBase  System  comes  with  a  JVC 
RGB  video  camera  bearing  a  Chorus  namepiate,  a 
Ouadram  Palette  Master  display  board,  a  Sony 
CPD-1201  analog  RGB  monitor,  assorted  cables, 
and  a  Kaiser  copy  stand  consisting  of  a  base,  a 


camera  stand  and  lights  Also  included  is  Chorus's 
Video  Capture  System,  which  consists  of  the  PC- 
Eye  board  for  capturing  pictures  to  disk  and  Color 
PhotoBase  software.  The  optional  ISI  WORM  drive 
gives  you  240  megabytes  of  storage  per  cartndge 


monitor.  You  can  also  have  a  standard 
monochrome  card  in  the  system,  along 
with  the  Palette  Master. 

To  test  the  program,  I  used  the  second 
combination — plugging  in  a  standard  col- 
or monitor  along  with  the  analog  monitor. 
This  let  me  see  text  on  both  screens  simul- 
taneously. Interestingly,  the  analog  moni- 
tor showed  less  screen  flicker  than  the 
standard  monitor  when  scrolling  text. 

In  general,  if  you  want  to  use  quarter- 
screen  pictures  in  your  database,  the  ana- 
log monitor  by  itself  should  be  enough.  If 
you  plan  to  use  full-screen  pictures,  you'll 
want  a  second  monitor  for  text — another 
important  piece  of  information  that  isn't 
explained  in  the  manual. 

Software  installation  is  almost  trivial. 
The  manual  gives  detailed  instructions  for 
creating  a  PC-Eye  subdirectory  on  your 
hard  disk  and  copying  the  program  from 
the  distribution  disk. 

Once  installed,  the  Color  PhotoBase 
System  is  easy  enough  to  learn  and  use, 
but  its  basic  design  is  primitive,  if  not 
clumsy.  The  hardware  itself  is  a  problem. 
The  PC-Eye  board  takes  several  seconds  to 
digitize  a  picture,  yielding  a  series  of  half- 
inch  bars  across  the  screen  whenever  you 
move  the  subject  or  try  to  focus  the  cam- 
era. If  you  set  die  software  to  snap  a  pic- 
ture, you  have  to  aim,  zoom,  and  focus  by 
a  kind  of  dead  reckoning.  If  you  set  it  for 
continuous  capture,  you  get  a  ripple  effect 
on  the  screen  with  each  change  in  the  pic- 


ture. According  to  a  Chorus  representa- 
tive, the  ripple  effect  is  a  direct  result  of  the 
less  expensive  technology  used  in  the  PC- 
Eye  board,  as  opposed  to  that  of  the  AT&T 
Targa  16  board,  for  example. 

Chorus  lets  you  offset  this  problem  by 
plugging  a  monochrome  composite  moni- 
tor into  the  PC-Eye  board  for  real-time  pic- 
tures without  the  ripple  effect.  While  this 
lets  you  focus  more  easily,  it  also  adds  an 
extra  monitor  to  your  system  and  is  far 
from  an  elegant  solution. 

Less-than-perfect  color  fidelity  results 
fix)m  both  a  hardware  and  a  software  prob- 
lem: the  hardware  supplies  only  256  col- 
ors, while  the  software  allows  color  adjust- 
ment for  only  the  black  and  white  levels.  I 
wasn't  able  to  reproduce  anything  close  to 
the  correct  colors  and  was  especially  un- 
happy with  skin  tones.  In  fairness,  the 
manual  shows  far  better  color  samples  than 
I  was  able  to  produce,  and  a  Chorus  repre- 
sentative said  that  this  is  a  function  of 
learning  how  to  use  the  system. 

Notably  absent  is  a  feature  for  manipu- 
lating the  picture.  The  program  will  let  you 
store  and  display  pictures  as  either  full- 
screen or  quarter-screen,  but  there  is  no 
way  to  deftne  other  picture  sizes,  and  no 
way  to  crop,  delete,  rotate,  or  otherwise 
modify  the  picture. 

Although  the  Color  PhotoBase  soft- 
ware has  no  database  ftinctions,  it  is  de- 
signed to  work  with  most  database  pro- 
grams. RAM-resident,  it  sits  quiedy  in  the 


background,  reading  your  screen  and  wait- 
ing to  see  "EYE:"  followed  by  the  picture 
name.  When  it  sees  the  cue,  Color  Photo- 
Base searches  for  a  picture  with  the  appro- 
priate name.  If  it  fmds  one,  it  puts  it  on- 
screen. If  not,  it  puts  up  a  menu  that  lets 
you  capture  the  picture.  Because  of  the 
way  it  links  to  the  database  program.  Color 
PhotoBase  makes  it  easy  to  add  photos  to 
an  already  existing  database. 

WORM  OPTION  Chorus  also  sent 
along  an  ISI  WORM  drive  for  testing.  This 
option  is  important  because  digitized  pic- 
tures can  take  up  a  lot  of  disk  space,  and  it 
doesn't  take  a  large  database  to  fill  up  a  20- 
or  30-megabyte  disk.  At  53K  bytes  for  a 
full-screen  picture  and  I3K  for  a  quarter- 
screen  one,  the  Color  PhotoBase  files  are 
smaller  than  those  of  most  picture  capture 
systems,  but  even  for  quarter-screen  pic- 
tures, that  still  translates  to  less  than  800 
pictures  per  10  megabytes.  The  WORM 
drive  contains  240  megabytes  of  storage 
per  cartridge,  with  120  megabytes  per 
side. 

The  WORM  drive  cost  $6,000,  avail- 
able from  ISI  for  use  with  any  picture  data- 
base system.  Normally  with  a  WORM 
drive  you  must  save  to  the  hard  disk  and 


■  Color  PhotoBase 
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then  copy  to  the  WORM.  The  Color  Pho- 
toBase System  offers  the  convenience  of 
writing  directly  to  the  ISI  drive.  (This  fea- 
ture will  work  with  ISI  drives  only.) 

Despite  some  important  drawbacks  in 
picture  quality  and  manipulation,  the  Col- 
or PhotoBase  System  offers  an  acceptable 
package  for  storing  and  retrieving  digitized 
pictures.  If  you  can  manage  with  less  than 
the  best  possible  picture  quality,  and  if  you 
want  to  minimize  the  need  to  buy  addition- 
al storage  devices,  the  Color  PhotoBase 
System  may  be  your  choice  for  a  picture 
database  system. — ^M.  David  Stone 
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REMOTE"*  software  lets  you  run  almost  any  program, 
from  any  location,  as  if  you  were  there. 


REMOTE  is  the  software  that  turns  your  personal 
computer  into  a  host  computer.  You  or  anyone  you 
choose  can  dial  it  up  from  almost  any  terminal  in  almost 
any  location,  and  run  most  popular  application 
programs  such  as  word  processing,  spreadsheets,  and 
data  base  managers. 

You'll  see  the  program  on  your  dial  in  terminal 
screen  as  if  you  were  seated  at  the  host  PC. 

While  REMOTE  software  itself  becomes  transparent 
in  use,  it  offers  some  very  tangible  benefits: 

•  You  don't  need  a  second  PC  to  do  the  job  of  two. 
Almost  any  terminal  or  terminal  emulator  will  do.  The 
only  software  you  need  is  the  software  in  your  host  PC. 

•  Each  of  several  different  users  can  call  in  from 
anywhere  in  the  world  and  use  the  host  PC  and  soft- 


ware.  REMOTE  software  includes  a  sophisticated  elec- 
tronic mail  system  with  encrypted  messages  and  in- 
dividual password  protection. 

•  You  can  transfer  files  to  and  from  the  host  computer, 
using  the  CROSSTALK*or  XMODEM  protocol. 

•  Programmers  and  software  vendors  can  use  REMOTE 
software  to  debug  a  client's  software  by  phone,  without 
leaving  their  own  offices. 

Imagine  the  potential  REMOTE  software  has  in 
extending  the  power  of  your  own  PC.  Ask  your 
dealer,  or  write: 

CROSSTALK  b  i  regislciTd  indcnuili  of  Dlglul  Conunuiilcallons  Asaodalca.  Inc 
REMOTE  b  a  trademark  of  Difiilal  Communicatlorn  Asaociafn.  Inc 

/^O^^rf  TA  I         Digital  Conununlcations  Associates,  Inc. 
wl\W\\l/\LIX    1 000  Holcomb  Woods  Parkway 
COMMUNICATIONS    Roswcll,  Georgia  30076 
'  "  '  1-800-241-6393 
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CORE  ANALYTIC  INC. 

VisionBase 

VisionBase,  from  Core  Analytic,  is  not  a 
single  product.  It  is,  rather,  a  set  of  vertical 
market  packages,  each  of  which  furnishes 
a  turnkey  solution  for  a  particular  picture 
database  application.  The  various  versions 
of  VisionBase  include  VisionBasel Archiv- 
ing, VisionBase/Criminal  Justice,  Vision- 
Base/Real  Estate,  VisionBasel  Personnel, 
and  VisionBasel  Inventory. 

Besides  its  turnkey  incarnations,  Vi- 
sionBase also  contains  a  series  of  DOS 
routines  for  capturing,  saving,  and  retriev- 
ing images.  These  routines  are  an  integral 
part  of  each  VisionBase  application.  And 
for  those  who  are  willing  to  write  their  own 
applications,  the  DOS  routines  are  avail- 
able separately,  in  a  package  called  Vision- 
Base  ITools. 

Each  VisionBase  tool  is  a  small  DOS 
program  that  you  can  run  from  the  DOS 
command  line.  Type  FREEZE  at  the  C> 
prompt,  for  example,  and  you  will  see  a 
live  image  on  your  monitor  at  which  you 
can  aim  and  focus  your  camera.  Hit  Enter 
or  the  Spacebar,  and  your  capture  board 
will  capture  the  image  to  memory.  To  save 
the  image  to  disk,  run  another  program, 
SAVE.  And  to  retrieve  the  image,  run  the 
program  SHOW. 

Because  VisionBaselTiwls  consists  of  a 
series  of  DOS  routines,  you  can  run  them 
from  dBASE,  R.hase.  or  any  other  data- 
base program  that  can  make  DOS  calls. 
The  VisionBase  vertical  market  packages 
are  all  written  in  either  dBASE  III  or 
dBASE  III  Plus,  and  all  are  compiled  with 
Clipper. 

INSTALLATION  VisionBase  is  soft- 
ware. A  Core  Analytic  spokesman  says 
that  the  company  supplies  cameras,  cap- 
ture boards,  display  monitors,  and  cables 
if  requested  to  do  so  but  offers  no  overall 
package  a,s  such.  The  VisionBase  manuals 
assume  that  your  hardware  is  already  .set 
up,  and  they  begin  with  .software  installa- 
tion. Fortunately,  the  hardware  setup  is  not 
difficult. 

VisionBase  packages  come  in  two  fla- 
vors, one  for  the  AT&T  Image  Capture 
Board  (ICB)  and  one  for  the  AT&T  Targa 


boards.  Core  Analytic  sent  the  Targa  ver- 
sion for  review.  As  mentioned  elsewhere, 
the  Targa  manual  is  good  enough  that  you 
should  be  able  to  set  up  the  board  without 
trouble:  simply  set  the  appropriate  DIP 
switches,  plug  the  board  into  your  comput- 
er, and  plug  the  camera  and  monitor  into 
the  board.  The  thoroughness  of  Targa's 
manual  aside,  I  would  be  happier  if  the  V/'- 
sionBase  manual  included  an  overview  of 
hardware  installation. 

When  used  with  the  Targa  1 6  board,  V/- 
sionBase  will  work  with  any  RGB  camera 
and  with  any  composite  color  or  black- 
and-white  camera.  It  will  also  work  with 
VCRs,  scanners,  and  videodisk  players. 
And  it  will  work  with  any  analog  color  or 
black-and-white  monitor.  In  testing  V/- 
sionBa.se,  I  used  the  same  JVC  RGB  cam- 
era, AT&T  Targa  16  board,  and  Sony 
CPD- 1 20 1  analog  monitor  that  I  used  with 
the  PicturePower  software. 

The  VisionBa.se  manual  gives  careful 
directions  for  software  setup,  including  de- 
tailed instructions  for  creating  a  CON- 
FIG.SYS file,  creating  a  VisionBase  sub- 
directory, and  starting  the  install  program, 
which  copies  files  from  floppy  disks  to  the 
hard  disk. 

For  this  review.  Core  Analytic  supplied 
the  VisionBa.selCriminal  Justice  version. 
Although  it's  reasonable  to  assume  that 
this  package  is  representative  of  the  group, 
keep  in  mind  that  details  will  vary  from 
one  package  to  the  next. 

The  VisionBa.selCriminal  Justice  pro- 


The  VisionBase 
program  saves  ail 
pictures  as  fullscreen 
images,  with  a 
maximum  of  six 
pictures  per  record. 
Each  vertical  market 
program  uses  DOS 
routines —  the 
Criminal  Justice 
module  (  reviewed 
here)  is  written  in 
dBASE  III  Plus. 


gram  is  written  in  dBASE  III  Plus.  The 
carefully  designed  program  is  straightfor- 
ward enough  so  that  you  can  learn  it  sim- 
ply by  experimentation. 

The  main  menu  offers  five  choices: 
Book  a  Name.  Search,  Reports,  Commu- 
nications Mode,  and  Utilities.  The  Book- 
a-Name  option  lets  you  add  or  update  a  re- 
cord. With  the  Search  option,  you  can 
enter  an  existing  search  criterion  or  create  a 


VISIOSBASEId 
CmiSAL  JUSTICE 


ViswnBase 
Core  Analytic  Inc. 
674  Rte.  202-206  North 
Bridgewater.NJ  08807 
(201)218-0900 
List  Price:  AT&T  Image 
CapCure  Board  version, 
$595;  AT&T  Targa  16 
board  version,  $995. 

Requires:  640K  RAM.  hanl  disk.  AT&T 
Targa  1 6  board  or  AT&T  Image  Capture 
Board,  analog  RGB  or  composite  color  mon- 
itor. RGB  or  composite  color  TV  camera, 
DOS  2.0  or  later. 

In  SIkhI:  VisionBase  is  available  either  as  a 
tool  kit  for  programmers  or  as  one  of  a  choice 
of  vertical  market  packages  written  in  com- 
piled dBASE  III  or  dBASE  III  Plus.  These 
packages  use  either  the  AT&T  Targa  16 
board  or  Image  Capture  Board,  taking  advan- 
tage of  their  high-quality  pictures.  Not  copy 
protected. 
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Our  new  desktop  manager  is  more 
than  you  bargained  for. 


No  matter  how  you  define '  'desktop 
accessory  products,' '  Metro"  rewrites 
the  category. 

PC  World  calls  it  "the  most  com- 
prehensive assemblage  of  desktop 
accessories  to  date.' '  And  Info  World 
says  simply,  "At  $85,  it  qualifies  as 
one  of  the  year's  best  bargains.' ' 
The  all-things-are-possible 
program. 

But  what  is  Metro?  And  what  will  it 
do  for  you? 

According  to  PC  Magazine,  it's  an 
unprotected,  "all-things-are-possible 
terminate-and-st^  resident  (T^) 
program  that  can  potentially  replace 
most,  if  not  all,  of  the  TSRs  you  cus- 
tomarily use." 

A  powerful  macro  function  and 
12  ambitions  accessories. 

Quite  a  mouthful.  But,  then  again, 
quite  a  product.  Metro  combines 
a  powerful  macro  processor  with 
12  other  accessories.  Of  the  macro 
function,  Info  Wjrld  writes, "...  (it) 
goes  further  than  similar  products 
and  provides  the  elements  of  a 
simple  programming  language.' ' 
"In  a  word,' '  continues  PC  Maga- 
zine, "excellent." 

Of  the  12  other  accessories.  Info 
WDrld  noted  "...  we  expected  a  few  of  them  to  be  of  limited  use- 
fulness or  poorly  implemented.  We  did  not  find  this  to  be  true.' ' 
These  accessories  include: 

•  The  filer;  which  organizes  data  and  program  files,  and  performs 
DOSftinctions. 

•  The  editor,  whidi  allows  you  to  write  memos,  letters,  and  reports 
without  leaving  Lotus  1-2-3*  or  Symphony.* 

•  The  phonebook,  which  dials  your  phone  and  produces  mailing 
labels. 

•  The  dipboard.  which  moves  data  fiom  one  Metro  accessory 
to  another,  and  transfers  data  fiom  one  application  program 
to  another 

•  The  list  manager,  which  maintains  to-do  Usts,  and  tracks  tasks 
and  projects. 

•  The  watch,  with  alarm,  which  times  up  to  100  individual  tasks. 

•  The  calculator,  with  exponential  displijy,  whid\  performs  arith- 
metic and  financial  calculations. 

•  The  notepad,  which  reoonls  ideas,  memoranda,  and  notes. 

•  The  appointment  book,  with  audible  alarm,  which  maintains  daily, 
weeWy  and  monthly  calendars. 

•  The  kaleidoscope,  which  customizes  the  accessory  display  for  color 
monitors. 

•  The  configuration,  whidi  manages  the  memory  allocation  of 
Metro  and  customizes  its  functionality. 

•  And  the  special  characters,  which  serve  as  a  reference  for  ASCII 
characters. 


A  real  solution  to  RAM-Cram. 

What  makes  Metro  more  functional 
than  any  comparable  product  is  that 
all  12  of  its  accessories  need  not  be  in 
memory  at  the  same  time.  Once  the 
Metro  kernel  is  loaded,  you  m^  call 
up  any  or  all  of  the  12  accessories, 
customizing  your  own  program. 
In  the  words  of  PC.  Letter,  "Metro 
offers  a  comprehensive,  essential^ 
bullet-proof,  single  vendor  alterna- 
tive' '  to  using  other,  incompatible 
accessories.  And  you  can  unload  it 
from  memory  mih  a  single 
keystroke. 

"What's  most  attractive  about 
Metro,"  continues  PC.  Letter, 
"is  that  you  don't  have  to  worry 
about  its  accessories  killing  eadi 
other  or  the  application"  you're 
using.  Metro  essentially  provides 
"that  long  awaited,  much  debated 
solution  to  what's  fondly  known 
as  RAM-Cram." 

An  ever-expanding 
environment. 

Metro  saves  you  time.  Makes  you 
more  efBdent.  And  accepts  standard 
Lotus'  commands.  What's  more,  it 
provides  an  ever  growing  environ- 
ment that  will  make  it  "even  more 
far-reaching  and  powerful' '  (PC  Magazine). 

186  and  available  now. 

Amid  all  this  praise,  there  must  be  a  problem,  you  think.  Perhaps 
it's  difficult  to  use?  Not  so,  says  Info  Ubrld.  "We  had  Metro  up  and 
running  20  minutes  after  tearing  off  the  shrink  wrap.' ' 

Now  you  can,  too.  Fbr  only  $85,  you  can  have  Metro,  the  software 
PC  Magazine  has  "vying  for  honors  as  the  king  of  the  "TSR  programs.' ' 
Unprotected,  customizable,  sure  to  save  you  time  and  trouble, 
Metro  is  the  management  tool  you've  been  longing  for 

So  visit  your  aufiiorized  Lotus  dealer  Or  call  1-800-346-1043 
today.  Ask  for  product  no.  QA-1690.  (For  more  information,  ask  for 
QA-2821.)  Order  your  copy  of  Metro  now.  Fbr  only  $85,  you'll  be 
getting  more  than  you  bargained  for. 

Lotus  Metro 

The  memory-resident  desktop  manager  combining  twelve 
accessories  and  a  pcfwerful  macros  program. 

System  Requirements:  Lotus  Metro  runs  on  IBM*  PC/XT  ft>rtable  PC,  Birtsble  AT? 
COMPAQ  PORTABLE*  COMPAQ  PLUS.*  COMPAQ  DESKPRO*  Two  5  25'  double-sided  disk  drives 
(hard  disk  recommended  for  optimal  performance)  Minimum  of  80K  required  for  RAM  -resident 
kernel  of  Metro.  DOS  2.0  or  higher  Metro  is  unprotected  and  can  be  removed  from  memorv 

Lotus  .Metro  runs  with  a  wide  variety  of  software  programs,  including  1-2-3.*  Symphony, 
Symphony  Spelling  Checker.  Symphony  Tbxt  Outliner,  1-2-3  Report  Writer,"  and  Siffval." 

©  1987  Lotus  Des-etopment  Corporation. 

Lotus,  1-2-3  and  Symphony  are  registered  trademarks,  and  1-2-3  Report  Writer,  Signal  and  Metro 
are  trademarks  of  Lotus  Devek>pment  Corporabon 
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Core  Analytic's  VisionBase  Topology 
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•  AT&TTirga  16 

or  ATST  Image 
Capture  Board 

•  VisionBise  Tools 

•  Oatabaie  lottware 

Not  a  single  product.  VisionBase  is  a  set  of  vertical 
market  packages,  each  of  which  offers  a  turnkey 
solution  for  a  particular  picture  database  applica- 
tion. VisionBase  comes  with  a  set  of  DOS  Tools" 
for  capturing,  saving,  and  retrieving  images,  which 
are  also  available  separately  in  a  package  called 


new  one,  using  Boolean  logic  guided  by 
dBASE  III  Plus  menus.  Reports  lets  you 
similarly  select  or  create  a  report.  With  the 
Communications  option  you  can  run  your 
communications  program  from  within  V/- 
sionBaselCriminal  Justice,  without  exit- 
ing to  DOS.  The  Utilities  option  lets  you 
delete  records,  delete  saved  searches,  and 
index  your  files. 

When  you're  running  the  VisionBase 
program,  all  text  is  displayed  on  the  PC's 
monitor,  and  all  pictures  on  the  analog 
monitor.  Program  prompts  guide  picture 
capture;  you  simply  aim,  shoot,  and  snap, 
using  the  Retum  key  or  Spacebar  to  cap- 
ture the  picture.  The  package  saves  all  pic- 
tures as  full-screen  images,  with  a  maxi- 
mum of  six  pictures  per  record.  The  six- 
picture  limit  is  incorporated  into  the 
dBASE  program  file;  it's  not  a  limit  of  the 
underlying  VisionBase  tools. 

Timing  For  testing  image  file  sizes, 
storage  time,  and  retrieval  time,  I  dropped 
into  DOS  and  used  the  VisionBase  tools  di- 
rectly. The  results  were  typical  for  pro- 
grams using  the  Targa  16  board.  A  full- 
screen image  took  about  4  seconds  each 
for  storage  and  retrieval  and  required  4  lOK 
bytes. 

The  VisionBase  SAVE  routine  also  has 
an  option  for  run-length-encoded  com- 
pression. It  produces  only  moderate  com- 
pression, yielding  a  3l8K-byte  file  for  a 
close-up  of  a  face  and  a  290K-byte  file  for 


VisionBaseiTools.  Because  VisionBase'Tools 
consists  of  a  series  of  DOS  routines,  you  can  run  it 
from  dBASE  or  from  any  other  database  program 
that  can  make  DOS  calls.  The  system  works  with 
either  the  AT&T  Targa  16  board  or  the  AT&T  Image 
Capture  Board. 


a  nearly  empty  frame.  Unfortunately,  the 
cost  in  time  is  significant,  with  storage 
time  jumping  to  20  seconds  and  retrieval 
time  jumping  to  14  seconds.  For  most  ap- 
plications, the  savings  in  space  doesn't 
seem  worth  the  cost  in  time. 

VisionBase  also  has  a  tool  for  saving 
quarter-screen  images,  but  this  isn't  used 
in  the  Criminal  Justice  package,  so  it  isn't 
included  on  the  disk.  Core  Analytic  also 
has  another  advanced  tool  that  lets  you 
write  text  over  the  image,  but  this  too  is  in- 
cluded only  with  the  packages  that  make 
use  of  it. 

Although  neither  of  these  advanced 
tools  are  included  in  the  basic  Vision- 
Base/Tools  package,  both  are  available,  in 
ICB  version  only,  in  an  enhanced  tool 
package.  According  to  a  Core  Analytic 
representative,  additional  advanced  tools 
are  being  developed. 

PERSPECTIVE  ON  VALUE  Whether 
you  consider  VisionBase  to  be  a  good  val- 
ue or  not  depends  on  your  perspective.  The 
Targa  versions  of  the  vertical  market  pack- 
ages are  $995  each,  and  the  ICB  versions 
are  $595  each.  This  puts  them  head  to  head 
with  PicturePower,  with  its  easy-to-use, 
flat-file  database  program  and  its  image- 
editing  features.  There's  no  question  that 
you  can  do  more  with  PicturePower,  but  it 
will  cost  you  time  and  effort.  One  impor- 
tant disadvantage  to  the  VisionBase  pack- 
ages is  that  they  come  without  source 


code,  so  you  can't  modify  the  database 
structure  without  starting  from  scratch. 
But  if  the  package  serves  your  needs  as  is, 
that  isn't  a  consideration. 

VisionBaseiTools,  in  contrast  to  the 
vertical  market  packages,  costs  only  $295 
for  the  Targa  version,  $195  for  the  ICB 
version  plus  $195  for  the  ICB  advanced 
tools.  That  makes  these  packages  signifi- 
cantly cheaper  than  the  competition,  Pic- 
turePower. And  if  you  have  an  application 
that  you  have  to  write  from  scratch,  you'll 
find  that  writing  the  application  for  Vision- 
BaseiTools is  no  more  difficult  than  writ- 
ing it  for  PicturePower.  Neither  program 
provides  much  documentation  or  sample 
files,  and  both  assume  that  you  are  inti- 
mately familiar  with  your  database  pro- 
gram. So  if  you  don't  need  Picture- 
Power's  image-editing  capabilities,  you 
may  want  to  save  $700  with  Vision- 
Base. — ^M.  David  Stone 


PICTUREWARE  INC. 

PicturePower 
Color  System 

The  PicturePower  Color  System,  from 
Picture  Ware,  is  the  only  product  tested 
that  qualifies  as  a  ready-to-use,  off-the- 
shelf  database  management  system  for  pic- 
tures. The  PicturePower  software  package 
includes  its  own  picture  capture  facility, 
picture  editor,  and  database  manager, 
complete  with  forms  generator.  It  even  has 
a  built-in  data  communications  feature  for 
transferring  picture  files  between  loca- 
tions. 

The  complete  $6,230  color  setup  Pic- 
tureWare  supplied  for  testing  includes  a 
JVC  RGB  camera,  an  AT&T  Targa  16 
board,  a  Sony  CPD-1201  analog  monitor, 
assorted  cabling,  and  the  PicturePower 
image  capture  and  database  software. 

As  with  the  Color  PhotoBase  software, 
the  PicturePower  software  is  available 
separately  (at  $945).  But  here  again,  as 
with  the  other  products  reviewed,  buying 
the  complete  package  is  a  significant  con- 
venience, and  it  helps  ensure  that  you 
won't  run  into  cabling  problems.  The  pro- 
gram is  also  sold  through  AT&T,  as 
Truevision  PicturePower,  for  the  same 
price. 
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DESKTOP  PUBLISHEVG  MOVES 
FROM  MICRO  TO  MAX. 


Moniterm  introduces 
the  19"  monitor. 

A  high  resolution  display  system  that 
offers  6  times  the  viewing  area  of  a 
micro  dimension,  low  resolution  monitor. 
An  innovation  that  turns  your 
microcomputer  into  a  powerful  Desktop 
Workstation,  by  maximizing... 

Productivity, 

lb  take  your  micro  to  the  max,  simply 
add  on  the  Moniterm  Viking  1  system 
consisting  of  a  powerful  graphics 
co-processor  and  1280x960  pixel 
resolution  monitor.  The  upgrade  gives 
you  a  true  "What  You  See  Is  What  You 
Get"  (WYSIWYG)  monitor,  which  alkiws 
you  to  visualize  your  finiil  document  on 
the  screen,  before  you  print.  The 
co-processor  pnnides  split-s<>con(i 
execution  of  functions.  The  19 "  screen 
size  means  you  can  spread  an  entire  two 
pages  out  on  your  screen,  wWle  you  cut, 
paste,  and  edit  your  newsletter,  ad,  book, 
Hyer,  brochure,  or  business  form  into 
existence  Productive  ?,  extend  it  further 
with... 


High  Resolution  Grapliics, 

With  a  non-interlaced,  flicker-firee 
display,  for  perfect,  Q^.sa\ing  clarity. 
Then  protect  your  investment  with . . . 

Compatibility, 

With  display  drives  that  support  today's 
most  popular  mini/micro  prof»rams  such 
as  Microsoft  "Windows''';'  Aldus 
"Pagemaker*;'  AutoDesk  "AutoCAD*;' 
DRI  "GEM®;'  Ventura  "I^blish®;'  and 
Lotus  "Symphony*;'  to  name  a  few. 

And  the  19"  Moniterm  Viking  1 
ofTers  all  this  at  a  price  directly 
comparable  to  smaller,  single  page 
screens. 


Spend  A  Minute  With 
Moniterm. 

That's  all  it  takes  to  reaUy 
visualize  the  benefits  of  the 
Viking  L  For  a  screening,  contact 
the  (lealer  in  your  area,  or  return 
this  card  for  more  information. 
Then  start  your  Desktq)  System 
out  right 

Name  


Company. 

Street  

City  

■RLNo.  


.State- 


.Zip_ 


Dealer  Inquiries  Wanted. 
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The  Moniterm  Viking  1 

Tb  Move  Ybur  Desktop  From  Micro  to  Max'' 

moniTERm 

Moniterm  Corporation 

5740  Green  Circle  Drive 
Minnetonka.  MN  55343 
(612  )  935-4151 
TELEX-753626 
FAX-(612)  933-5701 
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INSTALIATION  Setting  up  this  pacic- 
age  is  more  complicated  tiian  installing  a 
board  in  your  computer,  but  not  by  much. 
The  PicturePower  Color  System  manual 
contains  a  good  overview  of  the  setup  pro- 
cedure, and  it  refers  the  reader  to  the  spe- 
cific manuals  for  each  piece  of  equipment. 
Probably  the  hardest  part  of  installing  the 
system  is  setting  up  the  Targa  board, 
which  isn't  particularly  difficult. 

The  Targa  board  functions  as  both  the 
digitizer  board  for  the  video  input  and  as 
the  display  board  for  the  analog  monitor. 
When  using  the  PicturePower  System,  you 
can  display  both  text  and  pictures  on  the 
analog  monitor,  or  you  can  display  pic- 
tures on  the  analog  monitor  and  text  on 
your  CGA,  EGA.  or  monochrome  moni- 
tor. Standard  DOS  programs  do  not  dis- 
play on  the  analog  monitor. 

If  you  have  a  CGA  or  monochrome 
card  in  your  system,  you  install  the  Targa 
board  by  plugging  it  in,  connecting  the  ca- 
bles from  the  Targa  board  to  the  camera 
and  the  Targa  board  to  an  analog  monitor, 
and  then  running  a  self-explanatory  instal- 


PicturePowcr  Color  System 

Picture  Ware  Inc. 

1 1 1  N.  Presidential  Blvd. 

BalaCynwyd.PA  19004 

(215)667-0880 

List  Price:  PicturePower  Color  System,  in- 
cluding PicturePower  software.  AT&T 
Targa  16  board,  analog  color  monitor  (RGB 
or  composite),  and  RGB  color  video  camera; 
$6,230.  PicturePower  Grey-Level  System, 
including  PicturePower  software,  digitizer 
and  display  board,  black-and-white  compos- 
ite monitor,  black-and-white  composite  cam- 
era, $3,200.  PicturePower  software  only, 
$945, 

Requires:  640K  RAM,  hard  disk  recom- 
mended. Microsoft  or  Mouse  Systems 
Mouse.  Hayes  Smartmodem  1 200  or  com- 
patible for  communications  option.  DOS  2.0 
or  later. 

In  Short:  The  only  complete  off-the-shelf 
package  in  the  group,  the  PicturePower  Color 
System  offers  high-quality  color  pictures, 
image  manipulation,  a  built-in.  easy-to-use 
flal-file  manager,  and  the  ability  to  link  your 
picture  database  with  dBASE  III  Plus.  Soft- 
ware not  copy  protected. 
CIRCLE  (M  ON  READER  SERVICE  CARD 
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lation  program  for  the  Targa  board.  If  you 
have  an  EGA,  you  have  to  change  some 
Targa  DIP  switch  settings  first,  but  the 
manual  covers  the  changes  in  detail. 

Installing  the  PicturePower  software  is 
easy.  Here  again,  the  manual  is  a  good 
guide.  One  oversight  in  the  program — and 
the  manual — is  that  the  program  assumes 
you  have  a  serial  mouse.  If  you  have  a  bus 
mouse,  you'll  have  to  reset  it  to  use  a  com- 
munications port. 

The  program  design  is  logical  enough 
that  you  could  probably  learn  i(  through  tri- 
al and  error,  but  the  manual  also  includes  a 
three-part  tutorial  that  is  well  worth  taking 
the  time  to  do.  Its  Getting  Started  section 
introduces  the  picture  editing  commands 
Display.  Save.  Rip.  Rotate.  Trim.  Fit, 
Airbrush,  Bright.  Annotate.  Clear,  De- 
lete, and  Print.  These  are  all  controlled 
through  mouse  commands  only. 

As  the  list  of  commands  indicates,  Pic- 
turePower offers  a  full  complement  of 
tricks  for  modifying  your  captured  pic- 
tures. The  commands  are  not  always  intu- 
itive, but  at  least  they  are  not  counter-intu- 
itive. The  Fit  command,  for  example, 
would  better  be  labeled  Enlarge/Reduce. 
Still,  once  learned,  the  commands  are  easy 
enough  to  remember.  The  only  important 
command  missing  is  Undo. 

The  Database  section  of  the  tutorial  in- 
troduces PicturePower' a  built-in  database. 
Creating  the  database  is  a  three-step  proce- 
dure: First  you  define  the  fields,  then  you 
create  a  display  form,  and  finally  you  enter 
records.  When  setting  up  the  picture  field, 
you  can  set  the  picture  to  any  size  and  loca- 


The  PicturePower 
Color  System  uses  a 
dBASE  file  formal 
and  is  designed  to 
work  with  dBASE  III 
Plus.  The  image  and 
the  program  menu 
appear  on  the  same 
screen.  When  setting 
up  the  picture  field, 
you  can  set  the  picture 
to  any  size  and  can 
place  it  in  any  location 
on  vour  screen. 


tion,  and  you  can  have  a  maximum  of  64 
pictures  per  form — far  more  than  you  can 
reasonably  fit  on  a  single  screen. 

Once  the  database  is  created,  you  can 
access  it  in  one  of  two  ways:  use  the 
mouse-based  commands  to  add,  update,  or 
look  through  the  records  or,  if  you  don't 
have  a  mouse,  view  records  without 
changing  or  adding  them.  This  lets  you  set 
up  workstations  without  mice  for  users 
whom  you  don't  want  messing  with  the  da- 
tabase. 

The  PicturePower  database  lacks  such 
features  as  sort  and  select,  calculated 
fields,  and  custom  reports.  On  the  other 
hand,  it  u.ses  dBASE  file  format  and  is  de- 


■  The  PicturePower  Col- 
or System  lets  you  crop 
the  picture,  shrink  it, 
or  otherwise  manipulate 
it  with  edit  commands. 


signed  to  work  along  with  dBASE  lH  Plus. 
The  manual's  explanation  for  using  Pic- 
turePower with  dBASE  III  Plus  is  cryptic 
at  best,  but  the  actual  procedure  isn't  diffi- 
cult to  program — once  you  understand  it. 
PictureWare  is  aware  of  the  problem  with 
the  manual  and  is  currently  writing  an  ad- 
dendum to  explain  the  procedure  better. 
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File  Manager 
Software  Digest,  2/86 
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Ever  Awarded 
InfoWorld.  3/16/87 


Word  Processor 
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Software's  biggest  critics  are  Q&A's  biggest  fans, 
riiey  love  its  easy-to-use.  flexible  tile  management. 
And  its  fast,  full-featured  word  processing.  According  to  the 
experts,  you  won't  find  an  easier  or  better  way  to  keep 
track  of  people  and  information.  Q&A  manages  client  lists, 
personal  databases,  inventory;  tax  records,  and  expenses.  It 
breezes  through  a  fonn  letter  mail-merge,  creates  customer 
mailings,  wintes  professional  looking  letters  and  proposals, 
includes  1-2-3  spreadsheets  and  graphs  in  da:uments,  you 


name  it.  M  tliis  plus  its  ability  to  get  information  into  and  out 
of  your  databases  witli  real  English  sentences  (like  HAL  does 
in  i-2-3)  makes  Q&A  the  value  leader  in  personal  soft\rdre. 
For  now,  ;ind  as  your  needs  grow. 

Call  today  for  information  and  while 
supplies  last,  a  free  demo  disk  (a  $10  value). 
If  you've  got  one  shot  at  word  processing 
or  file  management,  take  #  1.  Take  Q&A. 

(800)  443-0100  Ex.  499P 


The  File  Manager,  With  a  Word  Processor,  That  Understands  English 
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fT^:1   Piclurc\Nare\s  PitiurePower  Color  System  TopologN 


COMPUTER  CPU 


•  ATtT  Targi  18  board 

•  PrcfurePower  software 

•  itBASimPlus 


A  complete  PicturePower  Color  System  color  setup 
includes  an  RGB  camera,  an  AT&T  Targa  16  txiard. 
an  analog  monitor,  and  the  PicturePower  image 
capture  and  database  software  The  Targa  16 
tx>ard  functions  both  as  the  digitizer  C>oard  for  the 
video  input  and  as  the  display  board  for  the  analog 


CAPTURING  PICTURES  The  third 
section  of  the  tutorial  introduces  picture 
capture.  You  simply  picic  Capture  from  the 
main  menu,  followed  by  View,  and  the 
PicturePower  System  will  show  you  a  live 
shot  of  whatever  the  camera  is  looking  at. 
The  Targa  board,  with  its  32,000  colors 
and  '/ki  second  capture  time,  yields  good 
color  fidelity  with  none  of  the  lag  that 
shows  up  with  the  Chorus  Data  Systems 
PC-Eye  board. 

While  viewing  the  picture  you  aim, 
zoom,  and  focus,  just  as  you  would  if  you 
were  videotaping.  When  you're  satisfied 
with  the  picture,  you  Snap  the  shot  by 
clicking  a  mouse  button  and  it's  frozen  on- 
screen. You  can  then  crop  the  picture, 
shrink  it.  or  otherwise  manipulate  it  with 
the  edit  commands.  If  you  decide  you 
don't  like  the  shot,  you  can  go  back  to 
View  and  take  another  picture.  Besides 
RGB  cameras,  the  system  can  use  com- 
posite color  cameras,  composite  black- 
and-white  cameras,  scanners,  VCRs,  and 
video  compact  disks  as  a  picture  source. 

Once  the  picture  is  captured,  you  can 
save  it  to  disk  for  later  incorporation  into  a 
database  record,  or  you  can  hold  it  in 
memory,  go  to  the  database,  and  create  a 
record  on  the  spot. 

HUNGRY  FOR  SPACE  The  Picture- 
Power  System's  only  important  drawback 
is  its  ravenous  appetite  for  storage  space. 
A  full-screen  image  from  the  Targa  board 


monitor  Although  the  PicturePower  software's 
database  lacks  such  features  as  sort  and  select, 
calculated  fields,  and  custom  reports,  it  uses 
dBASE  file  format  and  is  designed  to  work  along 
with  dBASE  III  Plus. 


yields  a  500K-byte  file.  The  PicturePower 
System  cuts  down  on  this  disk  space  by 
covering  up  part  of  the  screen  with  its 
menu,  but  its  largest-size  picture  still  re- 
quires a  3l3K-byte  file.  A  more  reason- 
able quarter-screen  picture  uses  up  84K, 
yielding  about  120  pictures  per  10  mega- 
bytes of  storage. 

To  make  matters  worse,  the  Picture- 
Power  System  keeps  the  entire  picture  da- 
tabase in  a  single  file.  This  is  not  a  problem 
with  a  hard  disk,  since  the  program  can 
simply  append  a  new  picture  to  the  file  as 
needed.  But  with  WORM  drives,  you 
must  save  the  picture  to  hard  disk  first  and 
then  copy  the  entire  file  to  the  WORM 
drive.  This  complete  file  rewrite  makes  it 
impractical  to  use  a  WORM  drive,  since 
you'll  quickly  eat  up  the  write-once  car- 
tridge. Picture  Ware  is  currently  writing  a 
WORM  driver  that  will  let  the  program 
write  only  the  new  picture  each  time. 

The  PicturePower  System  also  has  a 
communications  module  that  offers  file 
exchange  features  with  no  error  correction 
and  no  data-compression  capability.  As 
such,  the  feature  seems  pointless.  When 
transferring  pictures,  an  error-correction 
protocol  is  essential  to  maintain  picture  in- 
tegrity. And  given  the  large  size  of  picture 
files,  a  data-compression  scheme  would  be 
welcome.  Unless  PictureWare  adds  these 
features  to  the  module,  you're  better  off  ig- 
noring it. 

Despite  its  hunger  for  storage  space,  the 


PicturePower  Color  System  is  arguably  the 
best  in  the  crowd.  It  is  certainly  the  only 
color  system  we  tested  that  will  let  you  eas- 
ily create  your  own  picture  databases  and 
design  them  to  your  own  specifications. 
As  it  stands,  the  software  program  is  good. 
When  PictureWare  revises  it  to  minimize 
the  storage  space  problem,  it  will  be  bet- 
ter,— M.  David  Stone 


PICTUREWARE  INC. 

PicturePro-DB 

PicturePro-DB,  from  PictureWare.  bears 
a  strong  family  resemblance  to  its  sibling, 
PicturePower.  Both  software  packages  are 
built  around  an  easy-to-use,  flat-file  data- 
base manager:  both  offer  the  same  data- 
base features  with  nearly  identical  pop-up, 
mouse-driven  menus;  both  create  their 
data  files  in  dBASE  III  Plus  format,  and 
both  can  be  used  along  with  dBASE  III 
Plus. 

The  most  important  difference  between 
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PicturePro-DB 

PictureWare  Inc. 
1 1!  .N.  Presidential 
Blvd. 

BalaCynwyd.PA  19004 
(215)667-0880 
List  Prict:  %945 
Requires:  640K  RAM; 
hard  disk  reconiniended;  Media  Cybernetics' 
Inutne-Pru  software;  Microsoft  Mouse; 
black-and-white  or  compt)site  color  monitor; 
black-and-w  hite.  composite  color,  or  RGB 
camera.  Imaging  Technology  PC  Vision.  PC 
Vision  Plus,  or  Knhanced  F-G-  l(X)  txiard; 
AT&T  Targa  MK  board.  Imagraph  AGC 
board,  or  any  of  the  Number  Nine  series 
boards;  DataCubc  s  IVG- 1 28  or  IVG-428 
boards;  Data  Translation's  2851  or  Optional 
2858  Ixwds;  Comtel  /3M  board;  or  Parallax 
1 280  board;  DOS  2.0  or  later, 
in  Short:  Designed  pnmarily  for  those  who 
are  already  using  Imtine  Pro  to  create  and 
process  black-and-white  pictures.  Picture- 
Pro-DH  offers  its  own  picture  capture  feature 
and  the  ability  to  manage  your  pictures  either 
with  its  own  built-in  database  or  by  linking  to 
dBASE  111  Plus.  Not  copy  pnnecled. 
CIRCLE  J950N  READER  SERVICE  CARD 
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Wbrds  &  Figures 


The  Best-Dressed  Spreadsheet  Has  an  Integrated 
Word  Processor  . . .  What's  VP  Planner  Wearing? 


lPrice_ 
hnWWorld 
(Rating^ 
IRecala 
ISpeed^ 

lprocessor_ 
[Spreadsheet 


Another  Fairy  Tale 
Undressed 

VP  Planner  has  made  a 
big  deal  lately  about  "the 
Emperor's  Spreadsheet," 
exposing  1-2-3  as  having 
little  to  show  for  its  high 

Erice  tag.  However,  we 
appen  to  think  VP  Planner 
equally  threadbare  when  it 
comes  to  covering  quality 
and  features. 

Check  Our  Rating 

Dollar  for  dollar,  feature 
for  feature,  you  can't  buy  a 
better  spreadsheet  program 
than  Words  &  Figures. 
We're  ranked  with  1-2-3  in 
performance  and  quality; 
yet  our  price  is  hundreds  of 
dollars  less.  VP  Planner 
offers  a  similar  price,  but  its 
rating  doesn't  even  come 
close.  So  why  setde  for  less 
when  you  can  get  all  the 
power  and  1 A  compatibihty 
of  Words  &  Figures  for 
only  $99? 

"Hot-Linked" 
Word  Processing 

We  can't  compare  our 
integrated  word  processor 
to  the  competition's 
because  they  don't  have 
one.  With  theirs  you  have 


Words  &  1 
Figures'"  1 

Planner""  1 

Lotus  „ 
1-2-3*  St  4-Word 

7.2  ' 

10  sec. 

1      14  sec. 

1  Yes 
1  \es 

1  No 

T  Yes 

to  buy  an  additional 
program — at  extra  cost. 

And  the  ease  and 
convenience  of  writing 
with  Words  &  Figures  is 
really  beyond  compare. 
Access  its  "hot-linked" 
word  processor  with  one 
keystroke  to  include  live 
spreadsheet  data  in  a  report, 
memo,  or  letter.  If  you 
recalculate  data  or  modify 
formulas,  changes  ripple 
instantly  through  both 
your  worksheet  and 
document — that's 
integration! 

Best  Customer  Support 
in  the  Business — FREE 

When  you  buy  Words  & 
Figures,  you  buy  into  the 

Duality  programming,  on- 
isk  tutorials,  unlimited 
technical  support,  and 
thorough  documentation 
Lifetree  Software  made 
famous  with  Volkswriter. 
And  we're  one  of  the  few 
manufacturers  to  offer  a 
60-day  money-back 
guarantee. 

If  the  program  is  not  what 
you  expected,  we'll  gladly 
refund  your  money.  Really! 
Words  &  Figures  is  clearly 
the  best  deal  in  the 


lifetree 


The  Power  of  Choice 
411  Pacific  Street 
Monterey,  CA  93940 
408/373-4718 
Telex:  176786 
•All  trademarks  acknowledged  Words  &  Figures  is  a  trademark 
of  Lifetree  Software,  Inc. 


spreadsheet  market.  Its 
exceptional  quality,  added 
features,  and  incredible  low 
price  create  embarrasssing 
gaps  the  competition  just 
can't  cover. 

Now  you  can  buy  the 
best-dressed  spreadsheet — 
without  losing  your  shirt. 
Send  for  your  copy  today. 


"If  you  want  a  first-rate 
spreadsheet  that  you  won't 
have  to  leave  to  write  a  letter 
or  memo.  Words  &  Figures 
works  wonderfully." 
— Eric  Grevstad, 
Modem  Electronics 

"Words  &  Figures  has  the 
potential  to  be  a  real  boon  to 
spreadsheet  users.  It 
represents  an  enormous 
amount  of  program  for 
the  price." 
— 'John  Walkenbach 
Info  World 

60-Day 
Unconditional 
Money-Back 
Guarantee 


Yes! 


Powerful  Spreadsheet  Features 

Lotus  Release  lA  compatible,  plus: 
Large  spreadsheets  up  to  9999 

Rows  X  256  columns 
Efficient  sparse  matrix  data 

storage 

Displays  14  significant  digits 
Uses  8087  math  coprocessor 
Supports  EGA  for  nigh-res 

graphics 
Auditor  pinpoints  circular 

references  and  other  errors 

"Hot-Linked"  Word  Processor 
Includes  standard  word  processor 

features  plus: 
View  document  &  spreadsheet  at 

same  time 
Include  "live"  spreadsheet  data  in 

text 

Uses  similar  commands  as  spread- 
sheet 

Printed  copy  appears  as  seen  on 
screen 

Imports  and  exports  ASCII  files 
Supports  hundreds  of  popular 

printers  including  laser  printers 
and  plotters  ^qN  READER 


Rush  me  Words  &  Figures 

for  &(\Q  (Shipping 
»4)3737  Included) 

To  order  by  phone  or  for  a 
dealer  near  you  call 

(800)  543-3873 

in  CA  call  (800)  831-8733 
Send  me  copies  of 


Words  &  Figures  at  $_ 
Outside  USA  add  $10 
CA  residents  add  6%  tax 
Amount  enclosed  $  


□  Check  or  Money  Order 

□  VISA 

□  MasterCard 

Card  #  

Exp.  Date  

Signature  

Name  

Company  

Street  . 

City_ 


Sute  Zip_ 


Disk  Size 

n  s'/v     □  3V2" 

Not  Copy  Protected 

System  Requirements: 
IBM  PC  or  compatible  & 
PS/2, 256k.  DOS  2.0  or  higher 
At  software  dealers  everywhere. 
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■  PICTURE  DATABASE  SYSTEMS 


the  two  is  that  PicturePower  is  a  stand- 
alone program  complete  with  its  own  im- 
age-editing features,  while  PicturePro-DB 
is  designed  to  work  with  Image-Pro  image 
processing  system  software  from  Media 
Cybernetics.  In  addition,  the  version  of 
PicturePower  tested  here  creates  a  color 
picture  database,  while  PiclurePro-DB  is 
currently  available  only  for  the  AT&T 
Targa  M8  board,  yielding  black-and-white 
images  with  256  shades  of  gray. 

The  popular  Image-Pro  is  limited  to 
image  capture  and  processing.  It  stores 
each  image  in  a  separate  DOS  file  and 
leaves  it  up  to  you  to  keep  track  of  the  files. 
PicturePro-DB  works  as  a  separate  mod- 
ule that  you  can  call  from  within  Image- 
Pro  to  turn  a  scattered  collection  of  images 
into  an  orderly  database. 

INSTALLATION  Hardware  setup  for 
the  Targa  M8  is  essentially  the  same  as  for 
the  Targa  16:  set  the  DIP  switches  on  the 
board,  plug  the  board  into  your  computer, 
and  plug  the  video  camera  and  analog 
monitor  into  the  board.  The  cable  connect- 
ing the  Targa  M8  to  the  camera  also  has  a 
curious  second  cable  emerging  from  the 
connector  on  the  Targa  end.  You  can  plug 
this  cable  into  a  CGA's  output  to  use  the 
analog  monitor  as  a  display  for  standard 
DOS  programs.  (The  pass-through  linkage 
won't  work  with  an  EGA.) 

I  used  a  JVC  RGB  camera  for  input,  but 
any  RGB.  composite  color,  or  black-and- 
white  camera  will  do.  as  will  VCRs,  vi- 
deodisk  players,  and  any  other  source  of 
analog  video  signals.  For  output,  I  used  a 
Sony  PVM-1271Q  monitor,  but  here 
again,  you  can  use  any  composite  color  or 
black-and-white  monitor. 

For  this  review.  Picture  Ware  supplied  a 
preliminary  version  of  the  PicturePro-DB 
manual.  It  is  similar  to  the  PicturePower 
manual  in  many  ways,  but  it  fails  in  its  in- 
stallation instructions.  If  you  try  to  install 
an  entire  system  at  once — hardware  and 
software — you'll  find  that  the  PicturePro- 
DB  manual  lacks  PicturePower' s  useful 
overall  instructions.  The  section  on  install- 
ing hardware  reduces  to  "follow  the  .  .  . 
instructions  .  .  .  in  the  user  guide  for  your 
graphics  display  board,  your  pointing  de- 
vice, your  monitor,  and  your  video  cam- 
era." The  PicturePro-DB  instructions  for 
installing  Image-Pro  tell  you  to  create  an 


IMAGEPRO  subdirectory  and  "follow 
the  installation  instructions  in  the  Image- 
Pro  manual."  In  fairness,  this  approach 
makes  sense:  PicturePro-DB  runs  as  a 
module  under  Image-Pro,  and  the  overall 
instructions  should  logically  be  in  the  Im- 
age-Pro manual.  Unfortunately,  the  Im- 
age-Pro manual  doesn't  do  the  job  either. 

DEALING  WITH  IMAGES  Image-Pro 
is  sophisticated  but  difficult  to  learn.  It  can 
capture  an  image,  then  let  you  change  con- 
trast, crop,  scale,  postcrizc.  rotate,  and  ap- 
ply filters  to  selectively  enhance  edges. 


PicturePro-DB  is 
designed  to  work  with 
Image-Pro  image- 
prcKX'ssing  software, 
from  Media 
Cybernetics.  But  it 
bears  a  strong 
resemblance  to  its 
standalone  sibling, 
PicturePower.  The  two 
share  the  same  logical 
design  and  the  same 
database  fi'aiures. 

vertical  lines,  or  horizontal  lines.  It  also  in- 
cludes the  paint  program.  Dr.  Halo,  under 
the  name  HALOVision.  With  HALOVi- 
sion.  you  can  add  text,  cut  and  paste,  rotate 
sections  of  the  picture,  draw  circles,  lines, 
or  boxes,  and  even  print  the  image. 

Image-Pro  uses  a  mouse  or  other  point- 
ing device  for  both  image  editing  and  for 
the  point-and-shoot  menus.  But  although 
the  menus  are  easy  enough  to  use.  their' 
meanings  are  not  immediately  obvious. 

Even  the  tutorial  lacks  useful  explana- 
tions. An  impressive  demonstration  leads 
you  through  taking  a  virtually  featureless 


PictureWare's  PiclitrePro-DB  Topology 


COMPUTER  CPU 


Q 

•  Analog  ' 
monilor  ' 

•  ATST  Targa  M8  i)oanl 

•  Image-Pro  software 

•  PicturePro-DB  sollware 

•  dBASC  III  Plus 


PicturePro-DB.  like  its  sibling.  PicturePower.  is 
built  around  the  same  database  that  creates  files  in 
dBASE  III  format.  But  while  PicturePower  includes 
its  own  image-editing  features.  PicturePro-DB  is 
designed  to  work  with  the  Image-Pro  image  pro- 


cessing system  from  Media  Cybernetics 
PicturePro-DB  is  currently  available  only  lor  the 
AT&T  Targa  M6  board,  which  controls  video  cap- 
ture and  display  and  yields  black-and-white  images 
with  256  shades  of  gray 
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picture  and  following  some  cookbook  in- 
structions to  produce  a  recognizable  X  ray 
of  a  hand,  but  at  no  point  does  the  tutorial 
explain  what  you  are  doing  or  why. 

CREATING  IHE  DATABASE  Picture- 
Pro-DB  installs  as  a  user  module  under /w- 
age-Pro.  You  can  run  it  from  the  Image- 
Pro  main  menu  by  choosing  User 
Modules,  then  PicturePro-DB . 

The  program  looks  and  acts  like  Pic- 
turePower  in  almost  every  way,  with  the 
same  logical  design  and  the  same  database 
features,  complete  with  defmable  picture 
size  and  multiple  pictures  for  each  record. 
The  only  important  functions  missing  are 
the  picture-editing  features,  on  the  grounds 
that  Image-Pro  already  has  all  the  editing 
capability  you'll  need,  and  the  communi- 
cations feature,  which  isn't  very  useful 
anyway. 

The  PicturePro-DB  tutorials  follow  the 
same  approach  as  the  PicturePower  tutori- 
als, showing  you  how  to  create  and  use  the 
built-in  database.  The  chapter  on  using 
PicturePro-DB  with  dBASEIIl  Plus  seems 
almost  identical,  with  the  same  lack  of  in- 
formation. If  you  plan  to  use  the  program 
with  dBASE,  expect  to  call  PictureWare 
technical  support  for  help. 

Capturing  images  with  PicturePro-DB 
is  also  the  same  as  with  PicturePower. 
When  adding  a  record  to  your  database, 
you  can  either  capture  a  picture  at  that  mo- 
ment or  read  a  picture  from  disk.  The  dif- 
ference, of  course,  is  that  with  PicturePro- 
DB  you  can  read  a  picture  created  with 
Image-Pro;  with  PicturePower,  you  can't. 

Because  you  can  capture  a  picture  di- 
rectly with  PicturePro-DB,  you  can  create 
your  picture  database  without  using  Im- 
age-Pro at  all.  In  fact,  you  can  load  Pic- 
turePro-DB  from  the  DOS  prompt  and  use 
it  as  a  standalone  program.  Unfortunately, 
you  cannot  use  PicturePro-DB  without 
having  Image-Pro  on  the  disk.  Picture- 
Pro-DB makes  use  of  the  Targa  M8  device 
driver  that  comes  with  Image-Pro.  It  has 
no  driver  of  its  own,  and  Media  Cybernet- 
ics will  not  supply  the  driver  separately. 

Because  the  M8  works  with  black-and- 
white  pictures,  PicturePro-DB  images  ab- 
sorb relatively  little  disk  space.  The  full- 
screen image  in  Image-Pro  is  248K  bytes. 
As  with  PicturePower,  PiclurePro-DB 
cuts  down  on  this  by  covering  up  part  of 


the  screen  with  its  menu,  yielding  190K 
per  image.  A  quarter-screen  image  is  about 
65K,  yielding  about  153  images  per  10 
megabytes. 

As  is  the  case  with  PicturePower,  Pic- 
turePro-DB  keeps  all  its  pictures  for  any 
given  database  in  one  file.  This  creates  the 
same  problem  that  PicturePower  has  with 
WORM  drives,  in  which  you  must  save 
the  picture  to  hard  disk  first,  then  copy  the 
entire  file  to  the  WORM  drive,  quickly 
eating  up  the  write-once  cartridge.  Ac- 
cording to  a  PictureWare  spokesman,  a 
WORM  driver  will  soon  be  available  to 
solve  that  problem. 

TARDY  STORAGE  One  minus  for  Pic- 
turePro-DB  is  the  picture  storage  time. 
When  capturing  an  image  from  within  the 
program,  picture  capture  is  essentially  in- 
stantaneous. However,  when  you  accept 
the  image  to  be  added  to  your  database,  the 
program  first  blanks  the  screen,  rewrites 
the  image  to  the  database  form,  and  then 
saves  it  to  disk. 

For  a  full-screen  image,  the  actual  stor- 
age time,  judging  by  disk  access  time,  is 
about  9  seconds,  but  the  rewrite  is  19  sec- 
onds, yielding  a  practical  storage  time  of 
nearly  half  a  minute.  For  quarter-screen 
images,  the  storage  time  is  5  seconds  of  re- 
write plus  5  seconds  of  disk  access.  Ac- 
cording to  a  PictureWare  spokesman, 
much  of  this  rewriting  time  disappears  if 
you  are  using  an  EMS  board  in  your  sys- 
tem. (PictureWare  recommends  1  mega- 
byte.) Retrieval  times  run  to  a  more-ac- 
ceptable 8  seconds  for  full-screen  images 
and  2.9  seconds  for  quarter-screen  images. 

Also  on  the  minus  side,  retrieved  pic- 
tures occasionally  showed  random  white 
specks,  like  a  kind  of  digital  dandruff.  And 
error  handling  includes  at  least  one  over- 
sight. I  ran  out  of  disk  sp)ace  while  saving  a 
file  and  was  given  the  message  "Disk  full. 
Release  space  before  continuing."  Then 
the  program  hung,  forcing  me  to  reboot 
and  lose  the  picture  I  had  just  captured. 

The  PicturePro-DB  supplied  for  this  re- 
view was  a  beta-test  version.  A  look  at  the 
help  screens  showed  that  they  were  lifted 
wholesale  from  PicturePower.  The  main 
help  screen  mentions  PicturePower  and 
talks  about  the  communications  option, 
which  is  not  in  PicturePro-DB .  A  Pic- 
tureWare spokesman  assured  me  that  the 


known  problems  will  be  fixed  before  the 
program  is  released. 

But  even  with  these  flaws,  PicturePro- 
DB  does  its  job  reasonably  well.  If  you're 
already  using  Image-Pro  or  need  its  pic- 
ture-editing features,  PicturePro-DB  is  the 
obvious  choice  for  keeping  track  of  your 
pictures. — ^M.  David  Stone 


ROYAL  RECOV  ERY 
SYSTEMS  INC. 

Instant  Image  Talk 
Workstation  System 

The  Instant  Image  Talk  Workstation  Sys- 
tem, from  Royal  Recovery  Systems, 
stands  out  from  a  pack  of  individualistic 
image  databases  for  its  unique  approach. 
While  the  other  software  packages  treat 


^FACT  FILE 


Instant  Image  Talk  Workstation  System 

Royal  Recovery  Systems  Inc. 
P  O.  Box  1468 
Plainfield.NJ  07061 
(201)753-2835 

List  Price:  Insiani  Image  Talk  Workstation 
System,  including  video  player,  decoder,  and 
Instant  Image  Talk  software,  $8,000  before 
Sept.  30,  1987;  $9,000  after  Sept.  30,  1987; 
including  recorder/player,  decoder,  and  soft- 
ware, $16,000  before  Sept.  30,  1987; 
$17,000  after  Sept.  30,  1987.  Instant  Image 
Talk  Production  System,  including  Pana- 
sonic TQ2026F  lecorder.  EECO  encoder, 
EECO  decoder,  and  software,  $56,000  be- 
fore Sept.  30. 1987;  $57,000  after  Sept.  30. 
1987.  Videodisks.  $145  each. 
Requires:  640k  RAM ,  hard  disk  recom- 
mended, composite  color  monitor,  video  in- 
put device  (for  Production  System),  one  seri- 
al port  for  image  databa.<«,  second  serial  port 
needed  for  optional  audio  feature.  DOS  2.0 
or  laier. 

In  Short:  Clearly  the  Mercedes  of  picture  da- 
taba.se  systems,  the  Instant  Image  Talk  Work- 
station System  has  room  for  24.000  pictures 
on  a  videodisk  and  can  optionally  add  sound 
to  the  pictures  as  well.  Alas,  the  price  chal- 
lenges that  of  the  Mercedes  as  well— starting 
at  58,000  for  the  software  plus  vide<xlisk 
player  and  quickly  going  up  from  there  with 
each  customization  or  option.  Software  not 
copy  protected.  

CIRCLE  697  ON  HEADER  SERVICE  CARD 


PC   MAGAZINE   ■  AUGUSTI98 
37! 


7 


'E)diibaMak; 

OutQf¥)ur 


The  more  advanced  something 
is,  the  simpler  it  should  be  to  use. 

Thaf  s  exacdy  what  we  had  in 
mind  when  we  developed  our  latest 
printers,  the  P321SL  and  the  P341SL 
Tliey  don't  just  look  sophisticated,  they 
make  turning  your  hanl  work  into 
hard  copy  a  lot  easier 

Their  fenfold  bypass  feature 
eliminates  the  need  to  unload  the 
continuous  form  paper  when  ^ 
using  single  sheets.  ^    '  ^ 

Just  insert  and  print  I  fft 

Their  auto-load  fea-  ^mm^mma^ilk 


There'sevenabuilt-intearbarto 
make  tearing  off  the  continuous  form 
paper  both  neat  and  easy 

You  won't  be  tearing  your  hair 


tune  does  away  with  platen  cranking 
for  botii  fenfold  and  single  sheet  paper 
Just  pull  a  lever  to  instantly  and  accu- 
rately load  either  of  them. 


out  trving  to  find  and  switch  the  dip 
switches  anymore-There  aren't  any 
The  new  fiont  panel  lets  you  choose 
type  fonts,  pitch,  emulation,  quiet 
mode,  lines  per  inch,  page 

^ —  ^  length  and  more  at 

ii^  —  fhetouchofabuttoa 

Compatible  as  they  are  with 
you,  the  P321SLandP341SLare  also 
compatible  with  IBM  Proprinter  and 
Graphics  Printer.^  Qume  Sprint  11? 


EaperRbute. 


And  of  course  our  own  P351. 

These  popular  emulations,  in 
addition  to  five  resident  fonts,  optional 
plug-in  type  font  cards  and  download- 
able type  fonts,  give  you  a  lot  to  choose 
mmjr    ^  Without  a  lot 

H^k^  ^^^^il^V  of  work. 
^^^^  There's  another 

thing  they  give  you 
less  of —options. 
Thafs  because 
they  come  with  more  standards  like 
the  tractor,  quiet  mode  and  IBM 
emulation. 

Also  standard  is  our  24-pin 
print  quality  thafs  head  and  shoulders 
above  9-pin  heads.  (Made  even  better 
with  Toshiba's  letter-quality  multistrike 


film  ribbon.)  And  high-resolution 
graphics  at  360  x  360  dots  per  inch. 


L 


Toshiba  24  pin  letter  quality, 


L 


9  pin  printer  quality. 


So  no  matter  what  your  needs 
are,  from  standard  letter  correspond- 
ence to  full-size  spreadsheetSjIbshiba 
makes  a  printer  for  you. 

All  this  should  make  choosing 
tlie  affordable  P321SL  or  P341SL  as 
easy  as  using  them. 

For  the  name  of  your  nearest 
Toshiba  printer  and  computer  dealer, 
call  1-800457-7777. 

I  {KM  Pujpnncn-  and  Crfaphxs  PnntcT  an-  regisinHJ  tnidnT»i&  ttf  IrKcmXwnal  Busness  Madune  Cunx 


In  Touch  with  Tomorrow 

TOSHIBA 

IccMba  Afnmu  Inc..  Iniinnatiiin  S>'StHns  Dmnm 


■  PICTURE  DATABASE  SYSTEMS 


Because  the  Instant 
Image  Talk  software 
stores  and  displays 
pictures  as  analog 
ima};es.  imuf-e  quality 
depends  entirely  on 
the  video  recorder  and 
camera  and  the 
analog  monitor  used. 
The  recorder 
resolution  is  300 
lines,  not  quite 
broadcast  quality 
(5/2  lines). 


pictures  as  a  special  kind  of  field  within  a 
standard,  field-oriented  database,  the  hi- 
stant  Image  Talk  software  throws  out  the 
whole  concept  of  fields.  Instead,  it  allows 
you  to  create  a  database  of  pictures  anno- 
tated with  keywords. 

KEYWORDS  By  using  what  Royal  Re- 
covery Systems  calls  an  as.s(x:iative  data- 
ba.se.  Instant  Image  Talk  lets  you  store  pic- 
tures and  associate  any  number  of 
keywords  with  each  one.  You  can  then  re- 
trieve the  pictures  on  the  basis  of  individ- 
ual keywords  or  combinations  of 
keywords.  Because  there  are  no  fields,  you 
don't  have  to  keep  track  of  which 
keywords  go  in  which  fields.  To  facilitate 
searching  for  a  picture,  the  program  can 
show  you  an  alphabetized  list  of  keys  on 


■  The  Instant  Image 
Talk  Workstation  System 
offers  by  far  the 
fastest  storage  and 
retrieval  times  of  any  of 
the  color  systems. 

your  computer  screen,  starting  with  any  ar- 
bitrary letter.  If  you  are  assembling  a  pic- 
ture library  in  which  you  will  want  to  re- 
trieve pictures  primarily  by  keywords,  it 
offers  a  clear  advantage. 

Instant  Image  Talk  also  allows  for  ap- 
plications that  require  fields,  or  something 
like  them.  When  you  tell  the  program  to 
associate  keywords  with  a  picture,  it  pre- 
sents a  screen  with  room  for  ten  keywords. 
You  can  enter  the  words  in  any  order,  and 
you  can  keep  filling  additional  screens  un- 
til you  run  out  of  keywords.  But  those  who 
want  the  same  kinds  of  keywords  attached 
to  each  picture  can  conveniently  give  each 
of  the  ten  spaces  for  keywords  a  name.  In- 
stant Image  Talk  does  not  store  records  as 
such.  Instead,  it  offers  an  "infobox."  If 
you  toggle  the  infobox  on  while  viewing  a 
picture,  the  program  will  show  you  the 
first  ten  keywords  associated  with  that  pic- 


ture and  will  allow  you  ten  lines  of  60  char- 
acters; each  for  comments.  You  can  type 
the  comments  or  change  them  at  any  time 
when  viewing  the  picture.  In  the  version 
reviewed,  the  infobox  is  a  fixed  size,  tak- 
ing up  800  bytes  per  picture.  (You  can  also 
obtain  customized  versions  of  the  program 
from  the  manufacturer. )  The  infobox  and 
other  software  screens  show  up  on  your 
computer  .screen,  while  pictures  show  up 
on  an  analog  monitor. 

The  software  also  offers  a  few  addition- 
al tricks:  for  instance,  it  can  join  pictures  in 
any  order  for  slide-show  presentations. 
You  can  then  play  back  the  presentations  at 
any  speed  you  select. 


HARDWARE  The  Instant  Image  Talk 
Workstation  System's  uniqueness  extends 
to  its  hardware.  All  of  the  other  systems 
operate  on  the  same  basic  principles.  Con- 
ventionally, video  inpufgoes  to  a  capture 
board,  which  digitizes  it  for  storage  on  a 
hard  disk  or  an  optical  disk  WORM  drive. 
The  display  board,  which  is  sometimes 
consolidated  with  the  capture  board,  re- 
calls the  digitized  image,  processes  "it  into 
analog  signals,  and  sends  it  to  an  analog 
monitor. 

The  Instant  Image  Talk  System,  how- 
ever, skips  the  digitized  images.  Instead, 
the  video  input  g(x:s  directly  to  a  Panasonic 
TQ2026F  videodisk  recorder/player. 


Royal  Recovery  Systems'  Instant  Image  Talk  Workstation  Sy.stem 
'ropology 
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Unlike  other  picture  database  systems  reviewed 
here,  the  Instant  Image  Talk  Workstation  System 
does  not  digitize  images  Instead,  the  video  input 
goes  directly  to  a  Panasonic  TQ2026F  videodisk 
recorder  player,  where  it  is  captured  directly  as  an 
analog  image  Once  you  ve  saved  the  image,  you 
can  play  it  back  and  send  it  to  a  composite  analog 


monitor  You  attach  the  recorder  player  to  your  com- 
puter through  a  communications  port  In  addition, 
you  can  store  sound  along  with  the  pictures,  or.  in- 
stead of  an  image,  you  can  put  sound  into  any  of  the 
videodisks  24,000  frames  The  Instant  Image  Talk 
software  is  an  associative  database  that  lets  you 
store  pictures  and  associate  keywords  with  them. 
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PROBLEM:  The  more  experience  your  hard  disk  has, 
the  harder  it  has  to  work. 

THE  SOFTLOGIC  SOLUTION:  Disk  Optimizer™ 


Your  hard  disk  will  run  faster  when  it's 
not  chasing  around  after  files. 

Remember  the  old  days  when  your  hard 
drive  was  new?  Remember  that  smooth,  fast 
slick  performance?  Those  quick  retrievals, 
rapid  saves,  lightning-like  database  sorts? 

Well  ever  since,  DOS  has  been  doing  its 
best  to  slow  your  hard  drive  down.  Not  / 
by  slowing  down  the  motor,  but  by 
breaking  your  files  up  into  pieces. 
Storing  different  chunks  in  different 
places.  Data  files,  programs,  over- 
lays and  batches  that  started  out 
in  one  seamless  piece  are  now 
scattered  all  over.   

Loading  is  slower.  pe'^ent  fracme.ntatkjn 


back  together  when-  they  belong.  Next  time 
your  drive  reads  if,  there's  just  one  place 
to  kK)k . 

And  the  results  are  often 
dramatic .  Reading  and  writing 
times  m:iv  be  cut  by  as  much  as 
two  third--.  Database  sorts  that 
used  to  raki-  hundreds  of  head 
moves  now  proceed  quickly  and 
efficiently.  And  since  head  move- 
ment is  nnu  at  an  absolute  mini- 
mum, your  disk  drive  will  lead 
a  longer,  m^rc  produaive  life. 

Analyze,  scrutinize,,  optimize. 


Sorting  is  slower.  Th«ni..rrfr««ne(itr«ivoMrfiI«,iel.  tSelonaer 

Retrieving,  backmg-up. 
Everything  takes  longer  because 
your  disk  has  to  work  harder. 

Problem  is,  it's  something  that  happens  so 
gradually  you  may  not  notice  the  difference. 
At  least,  not  until  you  see  the  dramatic 
improvement  after  using  Disk  Optimizer. 

File  fragmentation — It's  a  problem 
you  can  see. 

Watch  your  hard  drive  the  next  rime  it 
reads  or  writes  a  file.  Each  "blip"  of  the  LED 
means  the  drive-head  is  moving  to  another 
place  on  the  disk— either  to  pick  up  or  lay 
down  another  chunk  of  data. 

And  the  truth  is,  head  movement  takes 
time.  Far  more  time  than  actual  reading  and 
writing.  What's  worse,  all  this  head  move- 
ment causes  extra  wear  and  tear  that  can 
shorten  the  life  of  your  drive. 

Disk  Optimizer — Tunes  up  your  disk 
by  cleaning  up  your  files. 

Disk  Optimizer  works  by  finding  all  the 
scattered  pieces  of  your  files  and  putting  them 


r 


Before  you  optimize,  you'll  probably 
want  to  analyze.  So  Disk  Optimizer 
shows  you,  in  percentages,  how  much 
fragmentation  has  taken  place— on  the 
entire  disk,  in  individual 
directories,  or  for  groups  of 
files  you  specify  using  global 
or  wildcard  names. 

Plus,  there's  built-in  data 
security  that  lets  you  assign 
passwords  to  as  many  files  or 
file  groups  as  you  want. 

And  the  File  IVckcr  gives 
you  an  inside  look  at  the 
struaure  of  files.  It's  a  great 
way  for  nun-programmers  to 
learn  more  about  computers, 
and  a  powerful  tool  for 
professionals  who  want  to 
analyze  the  contents  of  their 
disks.  I 


even  better  than  before.  Not  only  will  it 
optimize  your  disks  in  far  less  time  than  it 
used  to,  but  it  actually  speeds  up  retrievals 
even  more  by  letting  you  give  priority  treat- 
ment to  your  most  used  files,  like  programs 
and  batches. 

When  you  think  aKiut  it,  it's  simple. 
The  longer  you  own  your  hard  drive,  the 
more  you  come  to  depend  on  it.  But  the 
longer  you  wait  to  get  Disk  Optimizer,  the 
less  performance  you'll  get. 

Use  it  just  once  and  discover  what  thou- 
sands of  satisfied  PC  users  already  know- 
$59.95  *  is  a  small  price  to  pay  to  restore 
the  speed  and  performance  you  count  on. 

See  Disk  Optimizer  at  better  computer 
dealers  everywhere,  or  order  today  by  call- 
ing SoftLogic  Solutions  at  800-272-9900 
(603-627-9900  in  NH).  Or  mail  the  cou- 
pon below. 


Get  your  hard  disk  back  in 
shape— with  new  improved 
Version  2.0 


4^Disk  Optimizer  »59''' 


YES!  Please  .send  me . 


.  copies  of  Disk 


Optimizer  at  just  $59.95*  each  (not  copy  protected). 

Name  

Company  

Address  

City  


Check  Enclosed  □ 

Card  #   

Signature  


 State/Zip  

VISA  □  MC  □ 
 Exp.  Date  


AMEX  □ 


StiftLogic  Solutions,  Inc. 
One  Perimeter  Road 
Manchester,  NH  03103 
800-272-9900 
(603-627-9900  in  NH) 


SoftLogk: 

SOLUTIONS 


Calltoday:800-272'990Q, 


Hard  to  believe,  but  new         ^vcxii  uwvt.ci.  ¥  ♦  v_/ vv/"'^  i       ^  ^  v/ vy 

Disk  Optimizer  Version  2.0  is    I  Z  *jj 


'plus  $5.00  shipping  and  handling. 


CIRCLE  334  ON  READER  SERVICE  CARD 


■  PICTURE  DATABASE  SYSTEMS 


where  it  is  captured  directly  as  an  analog 
image.  Once  you've  saved  the  image,  you 
can  play  it  back  and  send  it  to  a  composite 
analog  monitor. 

You  attach  the  recorder/player  to  your 
computer  through  a  communications  port. 
You  can  take  and  retrieve  pictures  either 
by  giving  commands  to  the  recorder 
through  the  comm  port  or  by  using  the  re- 
corder's front-panel  controls. 

Because  the  system  relies  on  the  Pana- 
sonic videodisk  recorder,  the  picture  quali- 
ty is  determined  entirely  by  the  camera,  the 
monitor,  and,  of  course,  by  the  recorder  it- 
self. The  recorder  resolution  is  300  lines 
(there  are  no  pixels  in  an  analog  picture), 
with  essentially  unlimited  colors.  The  pic- 
ture quality  is  not  quite  broadcast  quality 
(5 1 2  lines),  but  the  result  is  at  least  as  good 
as,  if  not  better  than,  digitized  images  from 
the  much-praised  AT&TTarga  16. 

ADVANTACTS  Through  bypassing  the 
need  for  digitizing  and  undigitizing  im- 
ages, analog  technology  offers  some  nota- 
ble advantages.  The  Instant  Image  Talk 
System  offers  by  far  the  fastest  storage  and 
retrieval  times  of  any  of  the  color  systems. 
Royal  Recovery  Systems  claims  less  than 
one-half  second  for  both  storage  and  re- 


trieval— a  claim  that  seems  reasonable. 

Another  noteworthy  feature  is  the  num- 
ber of  pictures  that  the  system  can  handle. 
Each  8-inch  videodisk  can  hold  24,000 
full-screen  images.  To  get  the  same  num- 
ber of  full-frame  pictures  from  a  Targa  16 
board,  you'd  need  more  than  9,800  mega- 
bytes of  storage  at  4 1  OK  bytes  per  image. 
Even  with  quarter-frame  pictures  and  as- 
suming a  10:1  compression  scheme,  as 
with  the  ALICE  board,  you  would  still 
need  a  hefty  240  megabytes. 

What's  more,  the  Pana-sonic  videodisks 
are  removable,  so  you  can  create  multiple 
volumes,  with  24,000  pictures  on  each. 
And  you  can  stack  playback  units  on  top  of 
each  other  so  that  more  than  one  disk  is  on- 
line at  a  time. 

Yet  another  feature  of  these  videodisks 
is  that  you  can  store  sound  along  with  pic- 
tures— the  "Talk"  part  of  the  Instant  Im- 
age Talk  System.  Instead  of  an  image,  you 
have  the  option  of  putting  10  seconds  of 
compressed  audio  into  any  of  the  24,000 
frames.  The  encoder  system  for  putting  the 
still-frame  audio  sound  on  the  disks  costs 
roughly  $30,000,  which  means  that  you 
might  want  to  create  audiotapes  and  send 
them  out  for  processing. 

Once  you've  added  the  audio,  you  can 
link  up  to  four  sound  frames  to  each  image 
frame,  resulting  in  10  to  40  seconds  of 
sound  per  image.  The  software  will  let  you 
leave  the  sound  off  or  set  the  system  to 
automatically  play  the  sound  back  when 
you  call  up  the  image.  Alternatively,  you 
can  use  the  sound  frames  to  create  a  strictly 
audio  database — for  tracking  the  changing 
sounds  of  whale  song,  perhaps,  or  main- 
taining a  database  of  birdcalls. 

HIGH-COST  POWER  The  basic  In- 
stant Image  Talk  Workstation  System 
package  costs  $8,000,  and  that  covers  just 
the  Panasonic  player  and  the  Instant  Image 
Talk  software  ($16,000  for  the  record- 
er/player plus  software).  Video  cameras, 
monitors,  and  cables  are  all  extra,  adding 
anywhere  from  $1,000  to  $8,000  to  the 
cost  of  the  system.  Add  in  the  cost  of  the 
computer,  and  you're  likely  to  pay  more 
than  $20,000  for  a  complete  system. 
Sound  decoders  cost  an  additional  $3.(X)0. 

One  annoying  limitation,  especially 
given  the  price  of  this  system,  is  how  little 
you  can  modify  it  on  your  own.  It's  not 


that  the  system  isn't  flexible;  it's  just  that 
Royal  Recovery  Systems  doesn't  give  you 
the  tools  you  need  to  make  the  changes. 
For  instance,  a  simple  installation  program 
can  change  the  names  attached  to  the  key 
word  entry  screen,  change  the  videodisk 
player  port  between  COMl  and  COM2, 
and  choose  between  a  color  and  a  mono- 

■  The  Instant  Image  Talk 
Workstation  System  lets 
you  link  up  to  four 
sound  frames  to  each 
image  frame,  resulting  in 
10  to  40  seconds  of  sound 
per  image. 


chrome  display  adapter.  But  Royal  Recov- 
ery Systems  doesn't  supply  the  install  pro- 
gram. To  change  any  of  these  options,  you 
have  to  go  back  to  the  company . 

Royal  Recovery  Systems  will  supply 
any  number  of  additional  customizations. 
For  example,  the  system  as  tested  would 
not  work  with  dBASEIH,  but  I  was  assured 
it  could  be  customized  to  do  so.  According 
to  a  Royal  Recovery  Systems  spokesman, 
it  could  even  be  customized  to  transfer  an 
image  to  a  Targa  16  board,  let  you  modify 
the  image  with  AT&T's  77P5  package, 
and  then  save  the  image  on  the  videodisk 
recorder.  All  custom  work  is  done  for  an 
houriy  charge. 

The  cost  of  this  system  will  certainly 
keep  it  out  of  reach  for  some  markets,  but 
its  features  put  it  way  ahead  of  most  other 
picture  databases.  The  sheer  number  of 
images  per  videodisk,  combined  with  the 
associative  nature  of  the  database,  make 
this  product  nearly  ideal  for  large  picture 
collections.  If  you  have  the  budget  for  it, 
the  Instant  Image  Talk  Workstation  Sys- 
tem is  probably  the  system  you  want. 
— M.  David  Stone  M 


M.  David  Stone  is  a  contributing  editor  of 
PC  Magazine. 


D  I  T  0  R   '  S 

choice 

•  PicturePower  Color  System 

Although  each  of  the  packages  re- 
viewed here  is  better  than  the  others 
for  at  least  oiw  specific  application, 
the  PicturePower  Color  System  is 
the  clear  Editor's  Choice.  Its  high- 
quality  pictures,  well-designed  da- 
tabase, and  fully  integrated  manual 
make  it  the  only  picture  daialxi.se  de- 
signedfor  users  rather  than  systems 
developers.  Additional  features, 
such  as  image  editing,  nuike  it  tluit 
much  better.  The  only  drawback  is 
the  large  amount  of  space  needed 
for  the  image  files,  and  that  will 
largely  disappear  with  the  upcom- 
ing .s  upport  for  the  ALICE  compres- 
sion board. 
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Access 

MicrmCenters,lnc 


The  highest  quality  and  best 
valtte  in  IBM  ^  compatible 
computer  peripherals  anywh 


Access    1200/2400  Baud  Modems 


ACCESS    1200  BAUD  INTERNAL 

100%  compatibility  with  the 

Hayes  1200  Internal  Scries.  Includes 

Free  Communications  Software 

ACCESS  "2400  BAUD  INTERNAL  (2400BPS) 

ACCESS   1200  BAUD  EXTERNAL 

Self-testing  1200  BPS  modem 
w/auto  answer,  auto  dial,  re-dial,  ^ 
built-in  speaker  w/volume  control 
and  complete  Hayes  Compatibility 

ACCESS  '2400  BAUD  EXTERNAL  (2400BPS) 


gQoo 

^209°° 


119 

^235°° 


Access  Hard  Disk  Subsystems 


ACCESS  "20MB  INTERNAL  HARD  DISK 

20MB  half  height 
IBM  "XT  and  AT 

compatible  disk  drive       ^         fm  ^%  f\/\ 

w/conf roller  card,  cables  ^  m.  CJ"" 
and  installation  manual 


'359 


ACCESS  "20MB  HARD  DISK  CARD 

3.5"  20MB  hard  disk 
mounted  on  a  ^ 
controller  card  irxstalls 
in  1.5  slots 


413 


Access   EXPANSION  BOARDS 

ACCESS  "  Mttiti  I/O  &  Molt!  VO  "lO" 

Serial/Parallel/Game  Ports,  dock/ 
calendar,  RAMdisk.  &  print  spooler, 
standard.  Second  Serial  Port 
Optional  AT"  \fersion  also  available 
at  same  price. 

ACCESS   Multi  384 

Capable  of  0-384K  memory. 
Includes  Parallel/Serial/Game 
Ports,  clock/calendar  w/battery 
backup  and  software 

ACCESS   2MB  EMS 

Lotus  "/Intel  "  specs.  EMS. 
provides  up  to  2MB  of  expanded 
memory,  software  included.  w/OK 

ACCESS  -MULTI  1.5MB  "AT" 

OK  of  1.5MB,  w/Serial/Parallel/ 
Game  Ports  Standard.  Second 
Serial  Port  Optional. 

Prtcci  S«b}*cl  To  ClMn|«  WIthMt  NMIct 
TM-WmgMmd  TradCRurtia  of  Appl«/A5T  R«s*anl^aY«^*mlcs/ 
IBM/lal«l/LM*a/Mlcn»oA/Princ«teD 
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Our  Policies  and 
Procedures: 

•  NO  Freight  Charge  for 
UPS  Ground! 

•  PO  S  ACCEPTED  from 
Fortune  1000/  i«iitation. 

•  NO  Surcharges  on 
Credit  Card  Use! 

•  TOLL  FREE  Customer 
Service! 


10 


HZ 


^  ALL  HARDWARE 

30  DIN 
MONEY  BACK 
GUARANTEE 
and  a 
1  YEAR 
WARRANTY 


The  "Clone" 


Revolution  continues 
w/our  New  lOMhz  compatible 
for  under  ^400°° 

Access  "  PC/ 10 


MEMORY:  256K  RAM  expandable 
to  640K  on  the  motherboard 

lOMHZ  SPEED:  NOW  you  can 

run  IBM PC/XT  compatible 
programs  at  lOMhz  and  get  "AT 
like"  speed  from  a  PC/XT 
compatible!  (4.7Mhz  to  lOMhz 
keyboard  switchable) 

NEW  AT  KEYBOARD:  84  key 

enhanced  AT  keyboard 

DISK  DRIVE:  360K  5.25 
drive  w/controller 

POWER:  150  Watts - 
enough  to  support 
any  power 
hungry  device 


$ 


100%  IBM  PC  ; 
COMmriBLE  s 


ACCESS  "  PC/10  2  Drive  System       ACCESS'"  PC/ 10  Hard  Drive  System 


Base  System  with  a  second  360K.  double 
sided  disk  drive 


Base  System  with  a  20MB  hard  disk  and  hard  disk 
controller 


499 


00 


749 


00 


Access 

MicrmCenters,lnc 

I  I  t  I 

Mail  Order 
Done  Right! 


12 


H^^J^j^ /  Power,  price  and 


performance  in  the 
first  IBM  AT  12Mhz  compatible 
costing  under  ^800 


00 


Access  286/ 1 2 


For  orders  and  ctistomer  senrice  caO 

(800)-mCROS4 

In  nUnois   (312)  787-0606 

^=1*  (312)  787-1227 

'Wttt^M      319West  Ontario  Street 
•25^—      Chicago,  IlliaoU  60610 


Access 

Micr  Centersjnc 


MEMORY:  512K  standard  expandable  to 
1MB  on  the  motherboard 

SPEED:  6,  10  or  12  Mhz,  keyboard  or 
push  button  selectable 

COMPACT  SIZE:  New  compact  chassis— 
accommodates  any  AT  or  PC  expansion 
cards,  and  four  1/2  height  drives 

TECHNOLOGY:  The  latest  6  chip  VLSI 
AT  set  for  maximum  reliability 
and  low  power  consumption 


KEYBOARD:  101  key  enhanced 
AT  keyboard 

COMPATIBILITY:  ACCESS  "^286/12 

Runs  all  the  software  designed 
for  the  IBM™PaAT&PS/2 
families 


749 
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00 


CERTIFIED 
100%  IBM  AT 
COMPATIBLE 


ACCESS  "  286/12  w/1.2MB  Floppy    ACCESS  "  286/12  w/42MB  Drive 


512K  Base  System  w/1  2MB  Floppy  Drive  and 
Combination  Floppy/  Hard  Disk  Controflcr 


995 


00 


60MB  TAPE  BACK-UP  KIT 


699 


00 


System  W/40MB  Seagate  "  Hard  Drive 

1. 2MB  Floppy,  Combination  Controller  for  Both 

^,625°° 

71MB  28MS  DRIVE  KIT  ^875°° 


It  takes  four  of  theirs  to  display  the 
same  spreadsheet  as  one  Amdek  1280. 


Now,  Lotus  1-2-3  and  Symphony  can  be  even  easier 
and  quicker  to  run.  Because  Amdek's  1280  graphics 
subsystem  displays  up  to  four  times  more  spreadsheet 
than  a  standard  IBM  monochrome  or  compatible 
monitor. 

For  incredibly  vivid  resolution,  the  Amdek  system 
puts  1280  X  800  pixels  on  a  big  15"  white  phosphor  CRT. 


There  are  a  total  of  11  modes.  What's  more,  the  1280 
provides  complete  monochrome  and  color  graphics 
compatibility. 

Price?  The  Amdek  1280  monitor  and  video  board  cost 
only  $999.  So,  if  you  work  with  Lotus,  CAD  or  desktop 
publishing,  Amdek's  1280  graphics  subsystem  is  clearly 
your  best  buy. 


The  Amdek  1280  provides  1280(H)  X  800 (V)  resolution  with  these  software  pack^es: 


GENERAL  PC  SOFTWARE 

Lotus  1-2-3 
Symphony 
PC-Paintbrush 


DESKTOP  PUBLISHING 

AdvanTex 

Ventura  Publisher 

PageMalcer/PC 

Frontpage 

DeskSet 

Pagemaster 

Rim  Systems 

Compound  Document  Processor 
Display  Ad  Make-up  System 


COMPUTER-AIDED  DESIGN 

AutoCAD 
Cadvance 
Drafixl 
In-A-Vision 
Generic  CADD 
VersaCAD  ADVANCED 
Workview 
ProcadPC 
P-CAD  System 


GRAPHICS  SYSTEM  TOOLS 

MS-Windows 
GEM 

MetaWindows 

HALO 

KEEPC 


IBM  !■  a  fnhMwi  intfcMTk  of  laimwitoaal  awlacM  MadUMtCorv^ 


Clearly  the  finest  in  monitors. 

1901  Zankcr  Road,  San  Jose.  CA  95112 
Phone:  408/436-8570    FAX:  408/436-8187 
CIRCLE  102  ON  READER  SERVICE  CARD 


■  UTII.ITIKS  ■  WiNN  L.  ROSCH 

BACK  FROM 
IHH  BRINK: 

1 

^^File  Recovery 
r  Software 

Yes,  Virginia,  there  is  life  after  death 
for  disk  files — if  you  have  good  file  recovery  software. 
Here  are  11  of  the  leading  DOS 
enlumcement  programs  that  let  you  unreniove, 
unfonnat,  unscatter,  and  unerase 
when  you  most  need  to. 

A  ftcr  eight  tries,  you'd  think  IBM 
/\  wouki  gel  it  right.  Yet  though 
A  \.  IX)S  has  gone  from  Version  1 .0  to 
Version  3.3.  it  still  lacks  necessary — even 
lifcsaving — features.  i 

The  need  to  overcome  the  shortcom- 
ings of  DOS  has  spawned  an  entire  indus- 
try of  enhancement.  You  can  currently  buy 
commercial  utility  programs  that  recover 
erased  files,  resurrect  data  after  inadver- 
tent disk  fomiats.  tlnd  ailing  bytes  in  both 
RAM  and  on  disk,  speed  up  disk  access. 
liKate  text  strings  and  files  anywhere  on- 
line, and  even  move  subdirectories  with  all 
their  files  in  one  fell  sww)p. 

The  Norton  Ulililies  are  the  best-known 

of  this  type  of  package.  Competitors  num- 
ber neariy  a  dozen,  and  their  features,  most 
notably  the  abilit)  to  recover  from  an  acci- 
dentally reformatted  hard  disk,  have 
spurred  Norton  to  upgrade  his  package. 

These  priigrams  thrive  because  DOS 
seems  designed  to  work  only  in  a  world 
where  no  one  makes  mistakes.  The  operat- 
ing system  offers  no  way  for  you  to  tlx  un- 
foreseen problems.  Perhaps  the  analysts 
who  designed  DOS  figured  that  people 
don't  change  their  minds  or  don  t  acciden- 
tally press  the  wrong  keys,  blowing  away 
files,  directories,  and  whole  disks.  (Conse- 
quently, nearly  all  DOS-enhancement 
packages  can  undo  erased  files. 
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■  FILE  RECOVERY 


File  Recovery  Software:  Summary  of  Features 

(pRKhMsli  liM  In  MOHMing  iMteortH) 


GS 

The 
Norton 


The  Norton 


ins 

02 

PCHmIs 

DS 

PoiVSf 

S3 

Disk 

Macs 

Utilities, 
4J 

The  Utilities 
BromBai  MraMsd 

UM  price 

$29.95 

$39.95 

$49.95 

$55.00 

$59.95 

$75.00 

$75.00 

$99.00 

$100.00 

$129.95 

$150.00 

UnarasM  after  tha  fact 

• 

• 

• 

• 

0 

• 

• 

• 

• 

• 

• 

Before-the-fact  aiMun 

o 

o 

• 

o 

• 

o 

o 

O 

o 

O 

0 

protection 

Recovers  directory 

•' 

• 

• 

•• 

•* 

• 

• 

•• 

Unformats 

o 

o 

• 

• 

o 

o 

• 

o 

o 

Optimizes  disk  operation 

o 

o 

O 

0 

0 

o 

• 

o 

0 

Byte-level  edHor 

• 

• 

o 

o 

• 

• 

• 

• 

• 

GIvea  ayatem  Information 

o 

• 

o 

o 

o 

0 

• 

• 

• 

1i»au  disk  integrity 

o 

o 

o 

o 

• 

• 

o 

• 

• 

Provides  disk  map 

• 

o 

o 

o 

• 

• 

• 

• 

•lemory  resident 

o 

• 

• 

• 

o 

o 

o 

o 

o 

Changes  file  attritwtaa 

• 

• 

o 

o 

• 

• 

• 

• 

• 

DOS  functions 

0 

• 

0 

o 

o 

o 

0 

0 

o 

o 

[kB  -IndicalnEdHor'tCtioic*  •-Yas  O-No 

"TliafsnMMid^kaQlDrieaaanbaMoowiMdlbuiflat — — ,  . 

*TTw  uniulm  aiiiniiilislitaiiwiithliiliWiSuiilMiiiK  dkilniiilii 


UNDELETING  More  than  5  years  ago, 
The  Norton  Utilities  made  the  worid  aware 

that  disk  files  did  have  life  after  death  and 
gave  the  power  of  file  resurrection  to  the 
comtnon  man.  The  Norton  package  and  all 
of  the  many  imitators  and  innovators  that 
have  followed  exist  because  the  t)perating 
system  is  lazy.  When  you  erase  a  file,  it 
doesn't  remove  the  contents  from  disk.  In- 
stead, it  remembers  the  location  of  the 
erased  file  but  changes  nothing  until  it  is 
forced  to  write  over  that  location  for  some 
olherreason. 

When  a  file  is  "erased,"  DOS  simply 
marks  the  file's  directory  entry  (to  indicate 
diat  it  can  be  reused  later)  by  changing  the 
first  character  of  its  name  to  the  hexadeci- 
mal character  E5.  Likewise,  it  revises  all 
die  file  allocation  table  (FAT)  entries  to 
show  that  they  arc  available.  Other  than 
that,  the  file  data  is  all  sate  and  intact. 

Unerasing  is  just  a  matter  of  putting  the 
proper  identification  marks  back  into 
place.  Although  you  could  make  the  nec- 
essary changes  using  IX)S's  DEBUG  fa- 
cility, as  with  many  operating  system 
fimctions,  such  tasks  are  easier  said  than 
done,  at  least  manually.  The  DOS-en- 
hancement file  recoveiy  or  unerasing  utili- 
ties anttHwae  the  process  and  mskb  it  a 


simple  matter  of  coming  up  with  a  new 
first  letter  for  the  filename. 

Although  an  erasure  destroys  only  a 
few  bytes  of  information,  a  portion  of  that 
loss  is  vital .  The  bytes  in  the  FAT  tell  DOS 
where  each  piece  of  the  file  (or  cluster)  is 
stored.  Without  the  guidance  of  the  FAT, 
DOS  and  the  file  recovery  program  can 
only  guess  where  the  data  is  hidden. 

If  only  one  file  has  been  erased,  finding 
its  data  is  simply  a  matter  of  finding  holes 
in  the  rest  of  the  information  stored  on  the 
disk.  Automatic  programs  can  handle  this 
chore  almost  instantly,  requiring  only  that 
you  supply  the  missing  first  character  from 
die  filename. 

When  multiple  files  have  been  erased, 
however,  locating  clusters  gets  chancier. 
Consequendy,  most  recovery  utilities  in- 
clude a  manual  niodc  that  lets  you  \ook  at 
the  data  in  various  disk  clusters  so  that  you 
can  determine  whether  it  bek>ngs  in  the  file 
to  be  reconstructed. 

Given  DOS"s  straightforwaid  organiza- 
tion of  disk  clusters,  one  file  recovery 
package  is  unlikely  to  be  more  or  less  suc- 
cessful in  its  given  task  than  any  other.  The 
differences  between  commercial  products 
come  down  to  ease  of  use,  options,  and 
auxiliary  fimctions. 


DATA  INSURANCE  A  new  type  of  un- 
erasing program  is  appearing  on  the  mar- 
ket, the  before-the-fact  or  insurance-style 
file  recovery  utility.  Conventional  uneras- 
ing is  an  after-the-fact  (or  after-dw-enor) 
procedure:  you  don't  call  upon  the  pro- 
gram to  do  anything  until  your  luck  runs 
out.  The  data  insurance  programs  don't 
wait.  They  store  the  FAT  infonnation  and 
first  character  of  the  filename  before  you 
have  a  chance  to  lose  it.  They  also  prevent 
DOS  from  touching  disk-based  d^Ua  even 
after  it  is  erased. 

Because  these  programs  preserve  all  the 
information  about  erased  files,  they  guar- 
antee successful  recovery  of  any  erased 
file  completely  intact  with  no  manual  in- 
tervention. As  penalties,  these  programs 
require  you  to  have  foresigfit  (you've  got 
to  run  them  evcr>'  time  you  start  your  PC  to 
have  protection),  and  they  impose  house- 
keeping duties  on  you  to  ensure  that  your 
disk  doesn't  fill  up  with  the  data  left  over 
from  erased  files. 

UNREMOVAL  Another  new  function 
appearing  in  file  recovery  packages  is  the 
ability  to  unremove  subdirectories,  on 
both  before-  and  after-the-fact  bases.  Re- 
covering a  lost  subdirectory  is  hadly  more 
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FEATURES  STANDARD 
WITH  US,  OTHERS  DON'T 
EVEN  OFFER  AS  OPTIONS. 


0^  ,CN«^° 


PCsandlBMPS/Z 

Irwin  sets  the  standard 


in  tape  backup* 


IRWIN  BACKUP'"  tape  systems 
have  been  the  choice  of  more  PC 
users  than  all  other  manufacturers 
combined.  And  with  the  advent  of 
the  next  generation  of  microcom- 
puters, you'll  see  that  leadership 
continue. 

IBM  PERSONAL  SYSTEM/2 
COMPATIBILITY 

IRWIN  has  internal  and  external 
tape  backup  systems  for  immediate 
delivery. 

A  BRIDGE 

TO  YOUR  NEW  PS/2 

With  an  IRWIN  BACKUP  system 

you  can  quickly  and  easily  move 

data  from  your  PC  to  your  new 

PS/2.  Compare  this  convenience 

to  the  difficulty  of  handling  a  stack 

of  floppies  or  of  cabling  PC  s 

together. 

NEW  64  MB  CAPACITY 
FOR  THE  PS/2 
With  a  new  64  MB  tape  system, 
IRWIN  offers  the  largest  capacity  in 
the  minicartridge  industry.  It's  the 


latest  member  of  our  compatible 
family  of  tape  backup  systems.  And 
when  hard  file  capacity  gets  bigger- 
IRWIN  will  be  ready. 

PLUS  FULL  NETWORK 
SUPPORT 

IRWIN'S  powerful  EzTape""  visual 
software  supports  Novell,  IBM 
Token-Ring,  3Com  and  other  pop- 
ular local  area  networks.  It's  easy- 
to-use,  fast,  and  it's  included  free 
with  every  IRWIN  tape  drive. 
EzTape  also  offers  see-and-select  file 
backup  from  directories  and  sub- 
directories, time-saving  parameter 
file  definition  and  unattended 
automatic  start. 

IRWIN  CONTINUES 
TO  SET  THE  STANDARD 
IN  TAPE  BACKUP 

Over  350,000  microcomputers  of  a 
dozen  leading  brands  are  running 
with  IRWIN  BACKUP  tape  sys- 
tems. Why?  Because  of  our  product 
leadership,  experience  and 
advanced  technology.  A  clear 
industry  standard. 


IRWIN'S  patented  servo 
head  positioning  technology  (the 
technology  used  in  high  perfor- 
mance hard  disks)  assures 
read/ write  accuracy  and  reliable 
data  cartridge  interchange.  No 
other  tape  drive  manufacturer 
offers  this  sophisticated  recording 
technique. 

THERE'S  AN  IRWIN 

TO  MEET  YOUR  NEEDS  AT 

A  DEALER  NEAR  YOU 

IRWIN  offers  tape  backup  systems 
to  fit  your  needs -and  your  pocket- 
book.  In  10,  20,  40  and  now  64  MB 
capacities  and  in  Wi"  and  S'/V  form 
factors.  Ask  for  IRWIN  by  name 
at  major  computer  retail  chains 
and  leading  independent  outlets  in 
North  America  and  at  prominent 
computer  dealers  worldwide. 

For  the  dealer  nearest  you,  call 
toll-free  1-800-BACKUP-l,  or  write 
IRWIN  Magnetic  Systems,  Inc. , 
2101  Commonwealth  Blvd., 
Ann  Arbor,  Michigan  48105. 

C  1»87  Irwin  MamclK  Systemi,  Inc.  IBM  PS/2  and  IBM  Toksn- 
RinK  are  rradcmans  i>f  International  Biuinns  Machines  Curpora- 
tion.  Niivell  is  a  trademark  of  Nuvell,  Inc. .  }0>m  is  a  trademark 
i*t  3Q>m  G»rporatK>n.  Backup  and  uTape  are  trademarks  of  Irwin 
Magnetic  Systems,  IrK. 
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EASYFLOW 

An  on-screen  flowchart  processor  that  knows  about  flowcharts  -  not  just 
/I  another '  screen  draw ' '  program  that  makes  you  do  most  of  the  work. 
EasyFlowIs  a  powerful  full-screen  graphics  program  dedicated  to  flowcharts 
and  organization  charts.  With  it  you  can  quickly  compose  charts.  More 
important,  you  can  easily  modify  charts  so  they  are  always  up  to  date. 

>■  Automatic:  fully  automatic  text  centering  within  shapes,  both  horizontally  and 

vertically  Fully  automatic  line  routing. 

Fast:  written  in  assembly  language  for  speed. 
*■  Large:  Charts  up  to  417  columns  wide  by  225  lines  high  Chart  too  large  for  your 

pnnter?  f/isyfioiv  automatically  breaks  the  chart  up  &  pnnts  it  in  page  size  pieces 

►  Standard:  All  standard  flowcharting  shapes  included  Custom  shapes  can  be  ordered 

►  User  friendly:  Don  t  take  our  word  for  it  PC  Magazine"  says  '  f>«syfiO// lives 
up  to  Its  name  It's  hard  to  imagine  any  easier  and  more  flexible  way  to  produce 
basic  and  even  complex  flowcharts  " 

It  prints:  on  most  popular  matrix  pnnters  including  IBM.  Epson.  Toshiba  HP 
LaserJet.  LaserJet-Plus  and  many  others 

►  It  plots:  on  HP7475  and  compatible  plotters 

It  works:  we  are  contractually  prevented  from  mentioning  the  name  of  the  "big 
eight "  accounting  firm  that  purchased  a  world-wide  site  license,  but  we  can  tell 
you  that  they  spent  months  evaluating  all  available  flowcharting  packages  before 
settling  on  EasyFlow 

►  Rush  delivery:  Order  by  noon  today  (eastern  time)  and  we'll  have  it  to  you  by 
courier  tomorrow"*.  Rush  delivery  charge  is  $15  00  (instead  of  S2  00)  and  is 
available  only  m  USA  &  Canada 

►  Documented:  (100-f  page)  manual  and  over  150  screens  of  context  sensitive  help 

EasyFlow  mry.s  on  IBM  PC's  and  compatibles  Requires  320  K  memory.  DOS  2  0 
or  higher  and  an  IBM  CGA.  IBM  EGA  or  Hercules  monochrome  adapter  card 
Order  direct  for  only  $149.95  +  S2.00  S&H  (USA/Canada).  S10  00  (foreign).  Payment 
by  M.O..  cheque.  VISA.  Mastercard  or  Company  PO. 
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' '  Rush  orders  are  snipcefl  by  Purolator  Courier  ano  rwrmally  arrive  the  next  business  day  lo  most  locations 
Remote  destinations  take  longer 


Mallroom 
sands  to 
central  files 
by  Sam 


Central  files: 
complete 
"Lost  Order" 
form 


Unit  fi 


Yes 


Log  Complaint 


In  addition  to  logging 
the  complaint •  the  search 
unit  copies  the  complaint 
for  managers  as  well- 


The  chart  fragment  above  was  produced  on  an  HP  LaserJet-Plus  and  is  actual  size  and 
unretouched  Publication  quality  charts  like  this  can  be  produced  using  only  minutes  of  preparation 
lime  and  seconds  of  print  time 


HavenTree  Software  Limited  Order  Desl^: 
PO  Box  1093-P  Information: 
Thousand  Island  Park,  NY  13692  Telefax(G3): 


1-800-267-0668 

(613)  544-6035  ext  49 

(613)  544-9632 
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■  Unformat  programs 
keep  a  duplicate  copy  of 
your  disk's  FAT  and 
root  directory  in  a  special 
place  on  the  disk. 


arduous  than  rebuilding  a  file  because 
DOS  treats  subdirectories  as  little  more 
than  tiles.  In  fact,  since  most  subdirector- 
ies only  require  a  single  cluster  of  disk 
space,  after-the-fact  utilities  have  a  better 
chance  of  completely  restoring  them  than  a 
lengthy  data  Hie. 

Of  course,  after  you  restore  a  subdirec- 
tory, you'll  have  to  recover  all  the  files  list- 
ed in  it  individually — remember,  DOS 
won't  permit  you  to  remove  a  directory  un- 
til after  you've  deleted  every  one  of  the 
Tiles  that  it  contains. 

UNFORIVIATTING  Another  new  fea- 
ture that  is  appearing  in  many  add-on  utili- 
ty packages  is  the  ability  to  recover  from 
inadvertently  formatting  a  disk.  The  un- 
derlying principle  is  the  same  for  all.  a  be- 
fore-the-fact protection  scheme  that  works 
because  the  latest  versions  of  DOS  do  not 
actually  overwrite  data  on  the  disk  during  a 
format.  In  all  versions  of  PC  DOS  since 
2.0  (and  in  many  but  not  all  versions  of 
MS-DOS),  the  format  procedure  only 
clears  out  the  FAT  and  main  directory  on 
the  disk. 

What's  left  afterthe  format  procedure  is 
complete  is  an  electronic  jigsaw  puzzle:  all 
of  the  pieces  are  there,  but  neither  you  nor 
DOS  has  any  idea  of  how  to  put  them  back 
together. 

Unformat  programs  work  by  keeping  a 
duplicate  copy  of  yourdisk's  FAT  and  root 
directory  in  a  special  place  on  the  disk.  As 
insurance,  you  must  run  a  special  program 
that  puts  that  information  into  that  special 
file  every  time  you  start  up  your  sys- 
tem— or  even  more  often. 

If  you're  the  only  person  who  uses  your 
computer,  unformat  insurance  protection 
is  probably  unnecessary  with  DOS.  Ver- 


386 


AUGUST  1987 


Introducing 
tosight  Infomiation 


The  Trial 
Software 
Subscription 
Series 
frompSee' 

The  new  Insit^ht 
software  subscription  series  Is 
your  opportunity  to  separate  Uial 
from  error  Fact  from  fiction.  And 
black  from  w  hite. 

Today,  there  are  hundreds  of  produc- 
tivity, enhancement  and  utility  software 
products  which  can  make  your  present 
application  programs  more  effective 
and  effrdent.  Programs  like  SQZ!  and 
Note-It  "  from  "nimer  Hall  Publishing, 
or  BOOKMARK  "  from  Intellisoft 
International. 

The  problem  is  that  many  of  these 
excellent  programs  are  never  seen  by 
the  people  who  couki  really  make  use 
of  them.  At  pSee,  we  understand  this 
problem. 

So,  we  have  created  the  new  Insight 
software  subscription  series.  We  selert 
the  best  the  industry  has  to  offer  and 
present  it  for  your  appraisal. 

It  is  your  oj^rtunity  to  review  these 


programs  on  your       own  equip- 
ment using  your  own  live  data.  And,  at 
your  own  convenience. 

In  short,  we  want  you  to  try  before 
you  buy. 

With  each  edition  of  the  Insight  soft- 
ware series,  issued  6  times  annually,  you 
receive  10  programs  to  evaluate.  Each 
program  is  live  interactive  software,  not 
a  demo,  and  has  been  specially  coded 
to  allow  you  to  use  it  5  times.  We  also 
prepare  a  unique  get-acquainted  user 
guide  which  is  designed  to  get  you  up 
and  running  in  only  a  few  minutes. 

Quite  simply,  the  Insight  subscription 
series  allows  you  to  preview  thousands  of 
dollars  worth  of  software  for  an  introduc- 
tory annual  subscription  of  $125.00. 


Which  is  a  pretty  small  price 
to  pay  for  the  in.side  trade 
on  the  continuing  tidal  wave 
of  new  software. 

So,  if  you'd  like  inside  infor- 
mation on  the  often  confusing 
business  of  .selecting  the  correct 
software,  subscribe  to  bisight 
You'll  see  software  in  a  whole  new 
light. 

To  subscribe  or  for  additional  infor- 
mation, call  our  international  Toll-Free 
Number: 

1-800-461-1991 

American  Express,  Visa,  MasterCard  and 
corporate  purchase  orders  accepted. 


pSee  Software  Promotions  Inc 
25  Dry  dock  Avenue 
Boston,  MA  02210 

In  Canada  contact: 

pSt^'  Software  Promotions  Inc. 

799  Erskine  Avenue 

Peterborough,  Ontario,  Canada 

K9J5V1 


System  requirements:  IB.M",  PC'"/XT"/AT  ".  Portable  or  lOWo  compatibles.  pSee  Ls  a  registered  trademark  of  pSee  Software  Promotions  Inc.  Note-It  is  a  registered  trademaik 
of  T\m)er  Hall  Publishing.  Bookmaii  is  a  registered  trademark  of  Intellisoft  International.   IBM  PC.  XT,  .\T  are  registered  trademarks  of  International  Business  Machines. 
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sion  3.2  or  later.  These  latest  DOS  revi- 
sions not  only  give  you  a  second  chance  to 
wake  up  and  stop  the  formatting  process 
(by  querying  you  before  they  start),  but 
they  also  require  you  to  type  in  the  volume 


label  of  the  disk  to  be  formatted.  However, 
if  devious  ne'er-do-wells  (a  synonym  for 
coworkers,  generally)  have  access  to  your 
PC,  one  of  these  programs  could  protect 
you  from  their  foulest  deeds. 


At  least  one  utility  package — the  Mace 
Utilities — actually  tries  to  help  you  recov- 
er from  the  tabula  rasa  of  an  accidentally 
formatted  disk  after  the  fact.  However,  it 
requires  you  to  regenerate  all  filenames 
and  link  the  clusters  of  all  the  files  on  the 
disk  manually.  The  chances  of  complete 
success  are  much  better  with  a  well-or- 
dered disk — one  in  which  all  the  clusters  of 
every  file  are  contiguous — than  with  one 
in  which  file  clusters  are  randomly  scat- 
tered. (True  after-the-fact  recovery  may  be 
possible,  but  also  extremely  expensive, 
through  outside  service  organizations  that 
have  special  analog  equipment  that  can  de- 
tect minute  residual  magnetism  in  your 
disk  directory  and  FAT. ) 

UNSCATTERING  If  you  use  your  disk 
at  all.  some  scattering  of  clusters  is  inevita- 
ble. Not  only  do  dispersed  file  clusters 
make  recovery  more  difficult  when  a  file 
gets  erased,  scattered  file  clusters  can  also 
slow  your  system  down,  making  it  need- 
lessly time-consuming  to  access  large 
files.  Consequently,  many  DOS-enhance- 
ment packages  now  include  disk  optimiza- 
tion programs  that  simply  make  each  file's 
clusters  contiguous. 

From  these  beginnings,  DOS-enhance- 
ment programs  wander  off  in  their  own  di- 
rections and  offer  their  own  distinct  com- 
binations of  features.  Many  include  byte- 
level  editors  that  allow  you  to  view  and 
alter  any  byte  anywhere  on  any  disk.  With 
a  byte-level  editor,  you  can  modify  text 
files,  programs,  and  even  directory  entries 
with  ease. 

Other  enhancement  packages  combine 
as  many  utility  functions  as  will  fit  on  a 
disk,  duplicating  DOS  (but  with  added 
versatility  and  facility)  and  adding  their 
own  magical  touches. 

Here's  a  look  at  1 1  of  the  leading  DOS- 
enhancement  packages,  all  of  which  share 
the  ability  to  revive  your  erased  files  and 
your  peace  of  mind.  The  reviews  are  ar- 
ranged alphabetically  by  product  name. 

The  Brown  Bag  UtOities 

From  humble  beginnings  as  a  shaky  file  re- 
covery system.  The  Brown  Bag  Utilities, 
Version  4.0,  have  matured  into  a  useful 
and  powerful  product.  The  $129.95  pack- 
age from  Brown  Bag  Software  extends  the 
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GET  THE  ZUCKERBOARD  CURE 
FOR  THE  MODEM  BLUES! 


Dr.  Dr.  Zucker  gives  you  the  most  reliable  prescription  for 
your  modem  blues  —  a  true  1200  baud  internal  modem!! 

For  an  incredible  $129,  the  Zuckerboard 
"nude"  modem  is  stripped  down  to  the 
bare  essential  parts,  yet  still 
gives  you  the  features  you  want. 
Included  are  a  pulse/tone 
dialing  option,  as  well 
as  auto  dial  and  auto 
answer  capabilities, 
a  speaker  with 
programmable  volume 
adjustment  for  line 
monitoring,  as  well  as 
dial,  busy,  and  call 
progress  tone  detection. 

Zuckerboard's  half-card 
is  compatible  with  the 
IBM  PC,  XT,  AT,  the 
150+  IBM  clones,  and 
the  Tandy  1000,  lOOOSX, 
and  3000.  It's  fully 
Hayes-compatible  and 
comes  with  PC  Talk  III 
software.  In  addition, 
it  works  with  all 
standard  communications 
software  and  meets  the 
Bell  212 A/ 103  and 
CCITT  V.22  standards. 

Not  only  does  Dr.  Dr.  Zucker  give  you  the  best  prescription  for 
your  modem  blues  .  .  .  you  get  it  for  LESS! 

See  your  local  authorized  ZUCKERBOARD  dealer  today  or  call 
1-800-624-4920  (U.S.)  or  1-800-458-6200  (CA). 

It's  another 

ZUCKIERI^G^ARD 

ZUCKERBOARD/ ATD 
235  Santa  Ana  Court 
Sunnyvale,  CA  94086 
(408)  720-1942 


IBM.  PC.  AT.  Md  NT  arr  rafMcnd  iradrmirtt  of  ImtTfiaiMvul  B^rur^c^^  Mai-hinrt.  Im 
Tifldy  and  Tantfy  HnD.  lOOViX.  wid  HID  arc  rffitimd  itadcnwhi  id  Ratlvt  Sha^t ,  i  Iktiwiw 
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...ABOUT  ANALYZING 

Vr^I  ID  riATA     ^"-"^  might  be  spreading  your 
I  ViUH  U/\I/\«  spreadsheet  a  little  too  thin.  Or 
maybe  you're  starting  from  scratch.  But  if  you're  serious 
about  data  analysis,  you're  ready  for  SPSS/PC +" -a  full 
software  fannily  that  brings  you  eight  high-powered  ways 
to  complete  any  data  analysis  task. 

Enter  it.  SPSS  Data  Entry  11'  is  a  fully  integrated  data 
entry  cleaning  and  editing  tool. 

Analyze  it.  The  SPSS/PC4-  base  package  provides  a 
powerful  array  of  statistical  and  reporting  procedures. 

Picture  it.  SPSS/PC+  Graph-in-the-Box-  featuring  New 
England  Software's  Graph-in-the-Box"  offers  full  color 
"snapshot"  graphics. 

Examine  it.  SPSS/PC+  Advanced  Statistics'  lets  you 
get  more  serious  with  your  data. 

Predict  it.  SPSS/PC+  Trends" -our  latest  option-is  the 
complete  time  series  analysis/forecasting  tool. 


Table  it.  SPSS/PC -i-  Tables'  produces  presentation- 
ready  tables  instantly 

Chart  it.  SPSS/PC-t-  Graphics"  featuring  f^/licrosoff 
Chart  creates  show-stopping  graphs  and  charts. 

Map  it.  SPSS/PC -H  Mapping'  featuring  MAP-f\/IASTER~ 
creates  maps  where  vast  amounts  of  data  can  be  sum- 
marized and  presented  in  one,  simple  picture. 

SPSS/PC+  products  are  being  put  to  productive  use 
by  serious  fact  finders  in  business,  government  and  edu- 
cation. For  countless  purposes  such  as  market  research. 
Wage  and  salary  studies.  Survey  analysis.  And  quality 
control.  Plus  each  product  is  superbly  documented  and 
supported  by  SPSS  Inc.,  a  leader  in  statistical  software 
for  nearly  20  years.  While  specially  tailored  customer 
support  is  available  through  the  VALUE  PLUS'  plan. 

So  if  you're  serious  about  data  analysis,  step  up  to 
SPSS/PC+.  For  details,  contact  our  fyiarketing 

Deparlmen,  1/312/329-3316 


SPSS  Inc  •  444  North  Michigan  Avenue.  Suite  3000  •  Chicago.  Illinois  6061 1 

In  Europe:  SPSS  Europe  BV  •  PC  Box  1 15  •  4200  AC  Gonnchem.  The  h4e«heflancls  •  Telephone:  +  31 18303671 1  •  TWX:  21019 

SPSS/PC  1  runs  on  IBM  PC/XT/AT's  vwth  hard  disk  Contact  SPSS  Inc  lor  compatible  micnocomputefs.  SPSS/PC  •  .  SPSS  Data  Entry  II.  SPSS/PC  •  GrsBh-m-ltie-Box.  SPSS/PC*  Advanced  Statistics. 
SPS»PC+  Trends.  SPSS/PC  <  Tables.  SPSS/PC  •  Graphics  and  SPSS/PC  >  Mapping  are  trademarks  o(  SPSS  Inc  VALUE  PLUS  is  a  trademarti  o(  SPSS  kic  Chart  and  Microsolt  are  trademarks  al 
Microsolt  Corporalion  MAP-MASTER  is  a  trademark  o<  Ashlon-Tale  Graph-in-ttie-Box  is  a  trademark  ol  New  England  Software.  Inc  ^  ^ggj  SPSS  Ina 
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ability  to  unerase  files  to  include  recover- 
ing data  from  damaged  and  nonstandard 
disks.  In  addition,  it  has  disk  and  RAM  di- 
agnostics and  byte-level  editing. 

The  Brown  Bag  Utilities  are  essentially 


menu  driven,  linked  by  a  single  startup 
batch  flic.  You  cannot  access  individual 
functions  from  the  command  line.  The  two 
large  nKxJules  of  the  package  are  the  disk 
utilities  and  RAM  test  pr(Kcdurc  (which 


"40  Exact  Emulations,  7  File  Transfer  Protocols, 
and  IMulti-port  Baclcground  Communications" 


Includes  over  40  exacf  emulations,  supporting  block 
and  conversational  modes 

Seamless  Remote  Virtual-Disk  integrates  file  transfers 

between  remote  systems  and  your  favorite  PC  application 

using  local  disk  syntax 

Supports  IBM"PS/2  PC,  XT,  AT,  compatibles 

Operates  serially  or  with  most  LANs,  NetBIOS  and  custom 

$19500 

For  Information  Call  800/225-8590 

sannoNics 

303/593-9540  Telex  450236 
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Efc^  (g)  "^1  The  Brown  Bag  UliUlies 

fr  Brown  Bag  S<iliware 

2 1 ."i.S  S.  Ba.scom  Ave. 
^114 

Campbell.  CA9.'i(X)8 
(4()8)559-4.S45 
List  Price:  SI 29.95 
Kt-quires:  I28KRAM. 
DOS  2.0  or  later,  one  disk  drive. 
In  Short:  Menu-driven  Tile  recovery  from 
OOS  and  non-DOS  disks  combined  with 
powerl'ul  byle-cdiling  and  sector-manipula- 
tion functions.  Not  copy  pixMected. 

CIRCLE etJONREADERSERVICE  CARD 


can  be  individually  executed  without  the 
initial  batch  file). 

The  latter  program  is  the  more  straight- 
forward. It  tests  system  memory — base 
(the  640K  bytes  of  DOS  memory),  extend- 
ed, and  expanded  RAM — much  more 
stringently  than  does  the  PC's  power-on- 
self-test  (POST)  procedure.  Often  the 
Brown  Bag  diagnostics  will  turn  up  errors 
in  systems  that  pass  the  BIOS  test  with 
ease.  The  test  can  help  you  find  marginal 
chips  so  you  can  replace  them  before  they 
fail  at  some  inopportune  moment.  (Is  there 
ever  an  opportune  moment  for  a  memory 
chip  to  fail?) 

The  Brown  Bag  disk  utilities  are  united 
by  a  crowded,  full-screen  menu  from 
which  you  select  the  various  functions  us- 
ing number  keys.  Each  menu  selection 
presents  several  subselections  to  choose 
from. 

You  can  handle  file  recovery  automati- 
cally or  manually.  Automatic  recovery 
works  like  most  other  systems,  merely  re- 
quiring you  to  specify  a  replacement  initial 
character  for  the  name  of  the  deleted  file. 

Manual  recovery  is  fully  prompted. 
The  program  presents  its  best  guess  for 
erased  clusters  for  your  approval.  You  can 
either  add  the  clusters  to  a  list  to  be  saved 
or  venture  onward  to  the  next  cluster,  per- 
haps limiting  the  .selection  to  only  those 
containing  ASCII  text.  The  program 
prompts  you  to  stop  after  you  have  selected 
enough  information,  but  allows  you  to 
seek  and  collect  more  data  should  you 
want  to.  When  you're  done,  pressing  a  key 
writes  the  necessary  changes  to  disk. 
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TEMPLATE  SERIES 


The  surface  of  each  template  shows  the 
complete  menu  structure  of  the  program.  It 
may  also  include  such  things  as  page  number 
references  to  the  mini-manual,  cursor  control 
information  for  various  environments,  etc... 


The  function  keys  are  directly  referenced. 
Colors  are  used  to  help  you  identify  keys  to 
be  used  along  or  in  conjunction  with  other 
keys. 


3 The  mini-manual  acts  as  a  perfea 
complement  to  the  template.  Explanations, 
examples  and  graphs  will  fielp  you  get  your 
Job  done. 


Call  800-423-7140 

In  Washington  State  call 
206-883-6954 


theTlItemplate  series 

"Answers  at  your  fingertips." 

1 5353  NE  90th  Street,  Redmond,  \X/A  98052 
206-883-6954 

Name:  


Street  Address  . 


City: 


State:. 


Zip: 


Phone  Number: 


30  day  money  back  guarantee  if  not  totally  satisfied. 
Custom  made  templates  available  upon  request. 

Please,  no  Post  Office  Box  address. 

Deliveries  made  via  UPS. 


OLj<intitv 

Descriptior 

Price 

Extended 

Put,- 

•  .Vord  Pprfecl  4  0/4  1  /4  ^ 

S22  95 

■1  ilus  12-3  I(a)/?0 

S22  95 

S24  9', 

'WordsMr 

SI995 

■Wordstar  ?000 

$19  9', 

dBase  ll/lll  and  MB.ist-  III  + 

S24  S"^. 

"i 'isplciyWriK  4  /  DisplayWnlf  3 

:..     /SI9  9^ 

•Tjrtxj  Pascal 

51995 

•Microsoft  Word  2  0/3  0 

S22  95 

•DOS/BASIC 

S1995 

"MultirTiciie 

S22  95 

"Bl^inks  Creole  your  own 

SI2  95 

Electric  Desk 

SI9  95 

•Available  for  IBM-enhanced  keytxsard                 Shipping  &  H<indlinq 

S3  00 

Custom  made  available  upon  request 

TOTAL 

□  Check  Enclosed 
Card*  


□  VISA      □  MC 


Deaiei  mqumes  welcome 
 Exp  date  
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The  Brown  Ra}'  File  Recovery  Program 
also  attempts  to  read  non-DOS  and  dam- 
aged disks,  allowing  you  to  transfer  your 
data  to  more  suitable  media.  It  cannot  read 
a  sector  with  a  cyclic  redundancy  check 
(CRC)  error,  however. 

Included  in  the  package  are  several  se- 
curity options,  including  those  that  wipe 
out  all  data  on  any  disk,  wipe  out  only  pre- 
viously erased  data,  and  check  the  integri- 
ty and  readability  of  a  disk. 

A  byte  editor  allows  changing  any  byte 
inside  or  outside  of  files.  In  addition,  the 
utilities  allow  easy  alteration  of  file  attri- 
butes so  that  you  can  hide  or  unhide  files  or 
mark  them  read-only.  Although  The 
Brown  Bai>  Ulililies  do  not  explicitly  re- 
store removed  directories,  you  can  use  the 
byte-level  editor  to  accomplish  that. 

The  evaluation  copy  of  The  Brown  Bag 
Utilities  also  included  a  separate  system 
speedup  program  called  Doctor  DOS  that 
works  by  replacing  several  BIOS  routines. 


primarily  those  involved  with  video  and 
keyboard  interrupt  handling,  with  faster 
versions  to  make  your  system  more  re- 
sponsive. But  Doctor  DOS  doesn't  actual- 
ly make  your  PC  compute  faster. 

The  enforced  menu  .structure  of  The 
Brown  Bag  Utilities  makes  them  easy  to 
use.  and  their  damagcd-disk  recovery  abil- 
ity makes  them  powerful.  Although  other 
programs  have  more  options  and  abilities, 
what  these  Brown  Bag  Utilities  do,  they  do 
well. 

Disk  Explorer 

The  %75  Disk  Explorer,  from  Quaid  Soft- 
ware, is  designed  to  be  exactly  that,  a  pro- 
gram that  helps  you  investigate  what's 
written  on  your  disk.  Along  the  way.  you 
can  add,  alter,  and  delete  just  about  any- 
thing you  want  with  its  byte-level  editor. 
Although  many  of  the  features  of  Disk  Ex- 
plorer will  only  appeal  to  those  with  insa- 


tiable curiosity  or  people  who  like  to  tinker 
with  data  storage  techniques,  built  into  the 
program  are  two  very  helpful  and  easy-to- 
u.sc  explicit  file  recovery  features. 

One  file  recovery  method  is  completely 
automatic  and  very  easy  to  use.  Once  you 
select  File  Recovery  from  the  opening 
menu,  the  program  prompts  you  for  the 
full  name  of  the  file  that  you  want  to  recov- 
er. Type  it  in,  press  Enter,  and  Disk  Ex- 
plorer searches  through  all  the  subdirector- 
ies on  your  disk  l(X)king  for  erased  files 
that  might  match  the  name  you  chose. 
When  the  program  finds  a  likely  candi- 
date, it  packs  the  newfound  data  into  a 
memory  buffer.  Before  saving  it  to  disk,  it 
prompts  you  forconfinnation. 

Manual  file  recovery  is  more  complex, 
but  not  overwhelming.  Disk  Explorer  lists 
all  files  and  subdirectories  on  the  disk,  in- 
cluding erased  files  and  removed  subdirec- 
tories, in  one  long  display.  From  that  list 
you  can  choose  a  likely  candidate  for  re- 


MANUFACTURER  AND  SUPPLIER  OF  OVER  40  MAJOR  COMPUTER  PRODUCTS 


Mitsuba  PROFESSIONAL  AT  System 


6/  8/10  MHz,  0  Wait  State 

■  Phoenix  BIOS 
■  Enhanced  RT  Keyboard 

■  FCC  Approved 


MUsubQ 

A  NAME  TO  REMEMBER 


ASK  YOUR  MITSUBA  AUTHORIZED 
DEALER  FOR  DETAILS.  (OR  CONTACT 
1-800-MIT  SUBA  FOR  A  DEALER 
NEAR  YOU). 


MITSUBA  CORP. 

284  East  Arrow  Hwy. 
San  Dimas,  CA  91  773 
Nan  1-800-mitsuba 
Calif.  1-714-592-2866 


MITSUBA  N.J. 

195  State  Hwy..  »36 

West  Long  Branch.  N.J.  07764 

201-229-6400 


MITSUBA  TEXAS 

2600  Stemmons  Freeway 
Suite  186 
Dallas.  TX  75207 
214-638-4444 
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Print  Master 

lets  people  share  printers 


G«t  the  most  out  of  your 
expensive  resources— your 
people,  your  computers  and  your 
printers— with  Print  Master  by 
BayTfech.  Not  only  does  it  let  your 
people  and  computers  share  all 
of  your  printers,  its  buffer  keeps 
them  working  instead  of  waiting. 

Easy  to  set  up, 
easy  to  use 

Initial  setup  is  menu- 
prompted  and  allows  you  to 
configure  Print  Master  to  your 
application.  You  decide  which 
ports  are  input  and  which  are 
output.  You  also  set  such 
functions  as  baud  rates, 
handshaking,  timeout,  how 
you  select  a  printer,  etc. 

After  setup,  you  simply 
cable  Print  Master  between  your 
computers  and  printers,  and 
you're  ready  to  go.  BayTech's 
Memory  Resident  Program  lets 
your  PC  users  select  printers  via 
function  keys  that  correspond  to 
a  menu  window. 


1  I  r 


Print  Master  keeps 
everything  running 

All  users  can  .send  data 
simultaneously  to  Print  Master's 
dynamically  allocated  buffer, 
keeping  your  people  and  com- 
puters working.  This  first-in- 
first-out  buffer  also  sends  dat-a 
to  all  printers  simultaneously 
to  keep  them  running  at  full 
capacity.  The  buffer  size'.'  A  big 
512K  that's  expandable  to 
one  megabyte. 

Eleven  models  with 
serial  and  parallel 

An  advantage  of  Print 
Master  is  its  flexibility:  Any 
port  can  be  a  computer  port 
or  a  printer  port.  Choose  from 
eleven  models  with  different 
combinations  of  serial  and 
parallel  ports.  Print  Master 
internally  converts  serial  to 
parallel  and  vice  versa  on 
combination  serial/parallel 
models.  Six  ports,  $795.  Eight 
ports.  $895.  Ten  ports,  $995. 


Non-buffered  models  from  $iU9. 
GSA  pricing  available. 

Want  details? 

Contact  your  dealer  or 
Bay  Technical  Associates  for 
information  about  Print  Master 
and  BayTech's  complete  line  of 
data  communications  products, 
proudly  made  in  the  U.S.A. 


Bay  Technical  Associates,  liic. 
Data  Communications  Products  Division 
200  N.  Second  St..  P.O.  Box  387 
Bay  Saint  Louis,  Mississippi  39520 
Telex  910-3331618  BAYTECH 
Phone  m-467-8231  or 

800-523-2702 
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BACKS  UP  PROTECTED 
SOFTWARE. 

The  backup  insurance  you  need  to 
protect  your  software  investment, 
COPY  II  PC  mal<es  a  floppy  backup 
of  most  protected  software  quickly 
and  easiiyl 

RUNS  PROTECTED 
SOFTWARE  FROM  VOUR 
HARD  DISK. 

COPY  II  PC  makes  using  your  hard 
disk  as  convenient  as  it  should  be. 
Run  some  of  the  most  popular  business 
programs  from  your  hard  disk! 

'RagislefBd  (wnafs  may  update  tor  $15  plut  $3  a/h. 

Backup  utilities  also  entailable  for  ttie 
Macintosh,  Apple  II,  Commodon  64/128 
and  Atari  ST. 


MINIMUM 
REQUIREMENTS: 

IBM  PC,  XT,  AT,  256K  jr  and  most 
compatibles.  One  or  two  disk  drives. 
128K  memory  (all  available  memory 
fully  supported). 

Call  503/244-5782,  M-F,  8-S  (West 
Coast  time)  with  your  H 
in  hand.  Or  send  a  check  for  $39.95 
U.S.  plus  $3  s/h,  $8  overseas. 

$39.95 

Central  Point 
Software 

INCORPORATED 

9700  S.  W.  Capitat  Hwy. .  §100 

fbrllmd,  OR  97219 


PC  TOOLS^  Version  31  The  most  complete  set  of  utilities  ever: 
Now  includes  undelete,  unformat  a  hard  disk,  compress  a  hard  disk,  backup 
and  restore  a  hard  disk  -  fast!  All  for  $39^5  plus  $3  s/h. 
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mm  Laptop  computing  to  telecommuting,  from  on-line 
databases  to  on-line  investing,  from  problem-solving  withi  Al  to 
programming  with  a  PC,  Dow  Jones-Irwin  provides  expertise  on 
what  you  need  to  know  to  excel  in  your  business  or  profession. 

With  four  computer  press  awards  to  our  credit,  including  first 
place.  Best  On-Line  Tutorial  for  our  dynamic  fast  Facts  On-Line 
by  Dan  Ness,  Jr.,  Dow  Jones-Irwin  has  become  the  first  name  in 
computer  books.  And  the  first  name  in  computer-ease. 

CALL  TOLL-FREE 
1-800-841-8000,  x33, 
for  your  free  catalog  of 
top-of-the-line  com- 
puter books...today! 


DOW  JONES-IRWIN 

1822  Ridge  Road,  Homewood,  IL  60430 

PCM289 
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Disk  Explorer 


Disk  Explorer 
Quaid  Soflware  Ltd. 
45  Charles  Si.  East, 
3rd  Fl. 

Toronto.  Ontario, 
Canada  M4Y  IS2 
(4 16)%  1-8243 
List  Price:  $75  (U.S.) 
Requires:  I28K  RAM.  one  disk  drive.  DOS 
2.0  or  later. 

In  Short:  A  program  aimed  at  revealing  the 
innemiost  secrets  of  disks,  DOS  and  otfier- 
wisc.  that  includes  both  manual  and  automat- 
ic file  recovery  and  byte-level  editing.  Not 
copy  protected. 

CIRCLE  620  ON  READER  SERVICE  CARD 


cover)'.  Simply  press  Enter  and  you  can 
view  the  contents  ol"  its  first  cluster.  You 
press  a  function  key  to  place  the  displayed 
data  into  a  memory  buffer. 

Another  key  press  advances  you  to  the 
next  likely  cluster.  You  can  \ook  at  it,  .save 
it,  or  go  on  to  the  next.  After  you've  accu- 
mulated all  the  data  you  need,  another  key 
press  writes  the  information  you've  chosen 
to  disk. 

Beyond  file  recovery.  Disk  Explorer 
can  give  you  a  trove  of  infomiation  about 
the  disks  you  use.  One  display,  for  in- 
stance, shows  you  the  format  of  a  floppy 
disk.  On  ordinary  disks,  that's  pretty  bor- 
ing .stuff,  but  it  can  be  interesting  (and 
helpful)  with  damaged,  non-DOS,  or 
copy-protected  disks. 

Disk  Explorer  also  allows  you  to  edit 
sector  data  and  write  it  directly  to  disk.  In 
the  process  of  writing  individual  sectors, 
you  can  include  cyclic  redundancy  check 
(CRC)  errors,  weak  bits,  and  similar  aber- 
rations to  create  your  own  copy-protection 
system  or  duplicate  someone  else's.  Disk 
Explorer  also  allows  you  to  fomiat  a  bad 
track  so  that  it  l(X)ks  OK  to  DOS,  should 
you  be  inclined  to  do  such  things. 

Compared  with  the  raft  of  products  that 
clone  other  products.  Disk  Explorer  is  re- 
freshingly original.  However,  commands 
are  also  somewhat  unusual,  involving 
combinations  of  left-hand  (or  top  row) 
function  keys,  the  numeric/cursor  keypad, 
and  alphanumeric  keys.  Fortunately,  all 
the  necessary  strokes  are  described,  albeit 
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You  need  the  best 
not  the  most  expensive 

Quality   Vibrant  and  more  accurate 
colors  with  high  resolution. 

Price  Lower  prices  than  comparable 
models  from  other  industry  suppliers. 

Performance  t  \m  i  i  inonitors  are 
compatible  with  IBM  PC.  PC/XT  and 
PC/AT  computers.  All  monitors  are 
easy  to  read  and  reduce  eye  strain. 

Reliability  *  \st  >t  i  has  7  years  of 
OEM  experience  and  is  backed  by  a 
2  billion  dollar  company.  All 
monitors  are  UL/FCC  approved  and 
carry  a  lull  one-year  warranty. 

The  best  costs  less  at  CASI^CK. 


The  Best 

Slate  of  the  art 

Multi-Scan 

super  high  resolution 

TTL/Analog 

color  monitor. 

CASPEK)  TM-5155 
Price 

Mfr's  List:  $799 
Display 

Band  Width:  30  MHz 

Frequency:  Autoscan 
15.5  KHz 
to  35  KHz 

Resolution:  800  x  500 

Signal:  TTLAnalog 

Picture 

Non-glare  14"  CRT 
Dot  pitch;  0.31  mm 


f  A^l  fl.  TE-.'^1.>4 

Price       Mfrs  List:  $699 

Display 

Band  Width:  25  MHz,14"  CRT 
Mode  1 :  64  colors.  720  x  350 
Mode  2:16  colors.  720  x  200 


TW  Casper  Corporation 
2153  O'Toole  Ave.,  Suite  E 
San  Jose,  California  95131 


t\St  ri.  HD-55 

Price  Mfr's  List:  $399 
Display 

14"  Color 
640  X  240 
High  resolution 


I 


(  AM  II.  HP-14 

Price  Mfr's  List:  $249 
Display 

14"  flat  screen.  Monochrome 
High  resolution,  1000  x  350 
Mode  18.43  KHz 


CASiri.  GM-12SX 

Price  Mfr's  List:  $1  79 
Display 

12"  Monochrome 
1000  X  350 
High  resolution 


Sales  Call  (408)  922-7222 

Information  or  Tectinical  Support  (608)  922-0188 
OEM  &  Distributor  Inquiries  Welcome 


Northern  California 

A  B  T 

916-362-0993 

JDR  Microdevices 
1-800-538-5000 

EMPAC 
408-749-9935 

Mini  Micro 
408-435-1977 

Southern  CaMtornIa 

Kellielnduslnes 
1-800-4-KELUE 

TIC. 

714-66W3811 
AMAX 

213-612-0993 

PK.I 

213-539-2123 

Colorado 

Golden  Micro 
303-278-0200 

Maasachusetta 

Uniq  Tech 
617-935-7150 

New  Jeraey 

Floppy  Disk  Services 
609-799-4440 


American  Semiconductor 
1-800-237-5758 


Texas 

CompuAdd 

800-531-5475 

512-250-5541 


IBM  PC^",  PC/fiiV.  PC/XT'"  are  trademarks  and  IBM®  is  a  registered  trademark  of  international  Business  Machines  Corporation. 
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briefly,  with  on-screen  legends. 

Despite  its  immense  power,  the  most 
useful  aspect  of  Disk  Explorer,  and  the 
best  reason  for  buying  it.  is  its  file  recovery 
abilities. 


Disk  Toolkit 

Built  around  a  byte-level  editor,  the  $75 
Disk  Toolkit,  from  Morgan  Computing 
Co. .  is  a  single  powerful  program  that  can 
read  and  edit  any  byte  on  any  disk.  That 
ability  alone  is  enough  to  unerase  files; 
however,  the  compact  program  also  in- 
cludes a  dedicated  file  recovery  function  to 
make  such  chores  easy. 

The  Disk  Toolkit  editor  permits  both 
file-level  and  sector-level  viewing,  alter- 
ing, and  copying  as  well  as  peering  into 
memory,  rattling  bytes  around,  and  copy- 
ing them  to  disk. 

Compared  with  other  utility  packages. 
Disk  Toolkit  is  extremely  powerful  for  its 


FACT  FILE 


Disk  Toolkit 

.\lorj:an  Cniiipiiimj: 
Co.  Inc. 

P.O.  Box  II27.V) 
Carrolllon.  TX  IMH  I 
(:i4)746-.S.VVS 
Li.st  Price:  S7.S 
Kitiuires:  i:xK  RAM. 
one  disk  drive.  IX)S  2.0  or  lalcr 
In  Short:  A  quick-working  compact  pro- 
gram llial  oilers  nicnu-drivcn  file  rccovciA 
combined  with  b\le-lcvcl  cdiunu  and  inli- 
male  system  control.  Not  copy  protected. 
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size.  It  requires  only  24K  bytes  of  memory 
but  gives  menu  control  to  nearly  all  the 
functions  of  DOS  DEBUG  and  even  incor- 
porates a  full-screen  editor. 

The  trade-off  for  code  size  seems  to  be 


appearance.  Disk  Toolkit  d(x;sn"t  look  as 
sexy  or  elegant  as  some  of  the  other  full- 
featured  packages,  but  it  handles  its  ap- 
pointed functions  just  as  capably.  Its  dis- 
plays are  much  like  those  of  DE- 
BUG— multiple  16-column  rows  of 
hexadecimal  bytes  on  the  left  with  the  cor- 
responding ASCII  representation  on  the 
right — but  you  can  move  around  easily  by 
pressing  cursor  keys  instead  of  giving  DE- 
BUG's  single-letter  commands. 

The  Disk  Toolkit  editor  can  alter  bytes 
in  memory  or  on  disk.  Those  in  memory 
are  changed  immediately.  On  disk, 
changes  are  stored  temporarily  in  a  memo- 
ry buffer  and  are  written  only  after  you 
confirm  your  intentions,  helping  you  avoid 
permanent  errors. 

Disk  Toolkit  also  includes  a  complete 
extended  directory  display  that  also  serves 
as  a  front-end  for  its  file  recovery  system. 
It  displays  all  directory  entries,  both  valid 
and  erased  (or  removed).  To  recover  files. 


PC  Mouse 
State-of-the-art  optical  mouse. 


PC  Mouse 

No  moving  parts. 
NoproUeim. 


Why  you  should  buy  a  mouse  with 
no  moving  parts.  Now 

Advanced  optical  technology  gives  you  smooth  control,  digital  accuracy  and  the 
highest  software  functionality  available  in  a  mouse.  The  new  PC  Mouse  from  Mouse 
Systems™  is  completely  electronic  which  makes  it  extremely  reliable.  So  reliable  it's  the 
only  mouse  with  a  Lifetime  Warranty.* 

Simply  put,  it  has  no  moving  parts.  And  that  means  no  problems. 

Why  you  should  buy  the  New  PC  Mouse.  Now. 
Our  new  PC  Mouse  ra^es  even  the  best  software  better.  Even  easier  to  work  with. 
Even  quicker  to  get  around  in.  We  want  you  to  see  how  some  of  the  most  popular  mouse- 
driven  software  gives  top  performance  with  the  PC  Mouse.  So  for  a  limited  time,  you  can 
get  the  PC  Mouse  together  with  Reflex™  DESQview,™  Drafix™  or  First  Choice?"  We've 
combined  each  program  with  a  PC  Mouse  at  a  price  that's  just  too  good  to  pass  up. 

In  addition  to  this  specially-priced  software  plus  PC  Mouse  combination,  you  get 
Designer  Pop-up™  menus  free.  Designer  Pop-ups  let  you  create  your  own  mouse-driven 
menus.  So,  the  PC  Mouse  works  with  any  software  program  written  for  use  with  a 
mouse.  And  quite  a  few  which  aren't. 
The  PC  Mouse  plugs  right  into  your  serial  port.  Or,  the  PC  Mouse  Bus  Plus  features 
a  serial  add-on  board  with  two  additional  addresses,  which  gives  you  system  expan- 
sion beyond  COMl  and  COM2. 

Either  way,  you're  getting  the  best  mouse  and  the  best  software. 
All,  at  the  best  price.  Now. 


Microsoft" 
Moving  parts. 
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*  Limited  lifctimf  M-amniy  applies  to  hantww  products  oitly.  Wamnty  limited  to  North  America.  Contact  Mouse  Systems  for  details.  Mouse  Sys- 
tems and  Desiftner  l^-up  are  trademarks  of  Mouse  Sysletns  Cotp.  Other  btmnd  or  product  nanws  are  trademarks  or  reitisterrd  trvdemarks  of  their 
respertiie  holders  ?  1987  Mouse  Systems,  2600  San  Tbmas  Eltpwy .  SanU  Clara.  CA  95051 
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you  simply  select  the  proper  entry,  give  a 
new  first  letter  to  the  file  or  directory 
name,  and  let  the  program  automatically 
select  clusters.  The  tool  kit  can  also 
prompt  manual  cluster  selection. 

The  program  also  includes  three  error- 
checking  routines;  two  merely  check  for 
errors  on  the  sector  level  and  across  the 
whole  disk,  while  a  third  verifies  the  whole 
disk  and  then  allows  you  to  mark  any  bad 
clusters  so  DOS  will  not  try  to  use  them 
(with  potentially  disastrous  results). 

The  labels  used  for  eliciting  the  Disk 
TcH>lkit  functions  are  mostly  carried  over 
from  DEBUG  terminology  and  are  rather 
complex  as  a  result,  but  using  the  program 
is  a  breeze — in  part  because  it's  fast.  Func- 
tions seem  to  be  carried  out  instantly. 

Disk  Toolkit  appears  aimed  at  more-ex- 
perienced u.sers.  For  instance,  to  read  a 
sector,  you  must  specify  the  drive,  track, 
side  (head),  starting  sector,  and  number  of 
sectors  to  be  read. 


If  you  want  intimate  but  easy  control 
over  your  hardware  with  file  recovery 
thrown  in  almost  as  a  fringe  benefit,  take  a 
look  at  Disk  Toolkit. 


DS  Recover 

The  $49.95  DS  Recover  is  data  insurance 
from  Design  Software.  It  squeezes  in  be- 
tween you  and  DOS  and  prevents  your  op- 
erating system  from  making  your  worst 
mistakes  fatal.  It  can  unerase  files,  unre- 
move  directories,  and  even  unformat  en- 
tire disks.  The  latest  version  (1. 10)  even 
wards  off  power  failure  worries. 

To  gain  all  of  this  increased  security, 
you  must  regularly  run  two  programs. 
Sentry  and  Save,  as  well  as  a  number  of 
other  utility  programs  for  maintaining  your 
disk.  These  programs  run  either  directly 
from  the  command  line  or  from  a  menu- 
driven  front-end. 

Sentry  changes  the  way  DOS  deletes 


■  DS  Recover  squeezes  in 
between  you  and  DOS  and 
prevents  your  operating 
system  from  making  your 
worst  mistakes  fatal. 


files.  Instead  of  marking  the  previously 
used  clusters  available.  Sentry  keeps  them 
locked  up  and  away  from  reuse  by  using  a 
number  of  hidden  files.  That  way,  the  data 
they  contain  can  never  be  overwritten.  Ev- 
ery deleted  file  is  saved,  even  when  a  file- 
name is  reused  and  deleted  multiple  times. 

A  separate  utility  shows  a  directory  of 
all  erased  files  and  allows  you  to  recover 


Why  you  should  buy  a  new  program 
andanewPC  Mouse.  Now 
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IV   PFS:  First  Choice  ($199  Special  Offer. 
^     H    $338  Suggested  Retail  for  Program  and  PC  Mouse.) 

The  top  selling  integrated  software  program 
combining  four  applications  used  most  frequently  in  your 
business— word  processing,  file  management,  spreadsheet 
analysis  and  electronic  communications.  It's  integrated  so 
you  can  switch  quickly  from  one  project  to  the  next. 

MDrafix  ($1 99  Special  Offer. 
$454  Suggested  Retail  for  Program  and  PC  Mouse.) 
A  high  performance,  full-featured,  two  dimensional 
UAU  package.  All  of  the  drawing,  designing  and  editing  func- 
tions that  designers  demand  from  a  serious  CAD  tool.  Easy  to 
use  screen  design  and  visual  user  interface. 


* Reflex  from  Borland  ($149  Special  Offer. 
$308  Suggested  Retail  for  Program  and  PC  Mouse.) 
A  relational  database  with  multiple  windows  giving 
you  instant  graphic  analysis  of  your  data  with  five  views: 
form  view,  list  view,  graph  view,  crosstab  view  and  report 
view.  Easy  to  use.  Allows  you  to  view  data  from  other 
programs  like  Lotus  1-2-3*  dBASE*  or  PFS  File* 


DESQview  ($129  Special  Offer. 
«328  Suggested  Retail  for  Program  and  PC  Mouse.) 
■^^pt  A  powerful  multi-window  software  integrator. 
Gives  you  up  to  nine  programs  running  concurrently.  An  easy-to-use 
application  with  the  benefits  of  integration  such  as  data  transfer, 
windows  and  multi-tasking. 


FcaU  1-800-523-5189.  Or,  nu  out  this  coupon  and  send  lo: 

I  MouaeSystems.  Dept.  10.  2600  San  IbmasExpwy..  Santa  Clara.  CA  95051 

.  When  you  order,  please  specify  either  the  serial  venion  of  the  PC  Mouse, 
or,  for  S20  more,  the  Bus  Plus  Version  which  contains  its  own  serial  card. 

I  I  want  to  order  this  software  and,..  PC  Mouse  or  Bus  Flu 

'  □  Rrat Choice"  □  tl99  or  □  »219 

I  □  Drafix"  □  tl99  or  □  1219 

'  □  Reflex"  □  1149  or  □  $169 

I  □  DESQview"  □  1129  or  □  1149 


The  best  mouse.  The  best  software.  The  best  price.  Now. 

Name  


Street  Address. 
Phone  


-City. 


.Please  charge  my  □  VISA  □  M/C 


Card  Number: . 
Name  on  card: 

Signature  

Sub- total:  


L 


Send  check  or  money  order  made  payable  to:  Mouse  Systems. 


Add  756  sales  tax  if  a  CA  resident: 
Add  16.50  shipping  A  handling:  _ 
Tbtal  Amount:  t  
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FACT  FILE 


DBRBXMBt 


DS  Recover 

Design  Soliware 
1275  W.  Roosevelt 
Rd..#l(W 

West  Chicago.  IL  601 85 
(S(XI)23l-3()«« 
(312)231-4540 
List  Price:  S49.95 
Requires:  256K  RAM,  one  disk  drive.  DOS 
2.0  or  later. 

In  Short:  A  bclbre-the-lact.  insurance-siyle 
erasure  protection  utility  that  allows  unre- 
moving  directories,  and  unfomiatting  disks 
as  well  as  conventional  after-the-fact  file  re- 
covery. Not  copy  protected. 

CIRCLE  618  ON  READER  SEFIVICE  CARD 


them  completely  and  successfully  without 
any  guesswork,  or  purge  them  from  your 
disk  forever.  If  multiple  files  with  the  same 
name  have  been  deleted,  every  version  is 
listed  along  with  its  time  and  date  stamp  so 


you  can  locate  the  one  you  want. 

The  latest  version  of  DS  Recover  sup- 
plements this  before-the-fact  file  recovery 
system  with  an  after-the-fact  file  recovery 
aid  that  works  conventionally  by  interacti- 


vely seeking  out  recycled  clusters.  In  ef- 
fect, the  package  gives  you  the  best  of  both 
worlds  in  file  recover)'. 

Save  duplicates  the  disk  directory  and 
FAT  elsewhere  so  that  subdirectories  or 
entire  disks  can  be  recovered  after  an  er- 
rant FORMAT  command. 

Perhaps  the  biggest  disadvantage  of  us- 
ing Sentr>'  is  that  your  hard  disk  functions 
like  a  WORM  (write-once,  read-mostly) 
storage  device.  The  manifold  megabytes 
of  your  hard  disk  can  rapidly  get  used  up, 
particularly  if  you  use  software  that  makes 
many  temporary  files  in  the  course  of  its 
work. 

DS  Recover  gives  you  several  options 
for  dealing  with  such  situations.  The  easi- 
est is  tuming  Sentry  off  when  you  use  pro- 
grams that  make  temporary  files.  The  DS 
Recover  disk  management  utilities  also  al- 
low you  to  purge  unnecessary  files  when- 
ever you  want  during  your  normal  disk 
housekeeping. 

When  a  file  is  purged,  it  changes  from 
hidden  status  to  an  ordinary  deleted  DOS 
file,  so  you  just  might  get  another  chance 
to  bring  it  back.  However,  its  clusters  are 
marked  as  available,  so  the  resurrectabilty 
of  its  data  may  be  short-lived. 

Another  new  feature  recently  conferred 
on  DS  Recover  is  Snapshot,  a  utility  that 
captures  to  disk  everything  currently  in 
your  computer's  memory  every  3  minutes 
(or  other  time  you  designate).  If  the  power 
fails  or  your  system  crashes,  you  only  lose 
the  work  you  ve  done  since  the  program's 


Gain  Memory 


HPUpgrade  your  PC,  XT  or  com- 
f     patible  to  286  power  and  per- 
l     formance.  FAST286  offers  PC/XT 
I     users  true  10  M Hz  operation  with 
I     80286  processing  power  Offering 
f      seven  times  the  perfornnance  per 
dollar  of  leading  80386  nnachines, 
FAST286  is  the  only  80286  add-in 
card  which  is  100%  connpatible 
with  all  existing  IBM  POXT 
software. 

Memory  Expansion.  FASTCARD, 
available  with  up  to  2  MBytes  of 


RAM,  provides  expanded  memory 
plus  PMi's  Intelligent  Memory  Sys- 
tem for  an  unparalled  combina- 
tion of  power  and  performance. 

The  FAST  Alternative.  Don't 
throw  away  the  investment  in 
your  present  PC.  Easily  installed  in 
just  minutes,  FAST  upgrades  are 
the  low  cost,  feature  rich  alterna- 
tive to  the  high  cost  of  premature 
equipment  obsolescence. 

For  more  information  or  the  name 
of  a  dealer  near  you,  contact  PMi 


1 
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last  save  (an  average  of  I  Vi  minute's 
worth).  Pressing  Alt-S  can  also  take  a 
snapshot  of  your  system's  memory  when- 
ever you  want.  Later,  you  can  reload  this 
memory  snapshot  and  return  to  exactly  the 
same  place,  with  the  same  files  loaded  and 
same  data  in  memory,  as  you  were  when 
the  last  snapshot  was  taken. 

The  various  functions  of  DS  Recover 
work  cleanly  and  without  fuss.  Its  menus 
are  simple,  and  help  is  always  available. 
The  only  disconcerting  part  of  using  the 
front-end  program  was  its  demand  to 
search  all  disk  subdirectories  before  you 
could  do  anything.  When  the  disk  directo- 
ry structure  is  complex,  that  means  a  wait 
of  several  seconds  even  on  a  fast  system. 
However,  speed  demons  will  probably 
prefer  to  use  the  program's  command- 
driven  option. 


Mace  Utilities 

In  contrast  to  Peter  Norton's  cool  yuppie 
image,  competitor  Paul  Mace  gives  the 
impression  of  being  a  down-home,  salt-of- 
the-earth  country  sage  who  spouts  com- 
mon sense  and  aphorisms  to  all  who  come 
seeking  his  advice.  His  utilities  carry  the 
same  rustic  approach.  They're  hardwork- 
ing and  capable  but  likely  to  be  cantanker- 
ous if  you  get  on  the  wrong  side  of  them. 

The  S99  Mace  Utilities  includes  disk 
management,  error-recovery,  and  speed 
optimization  features. 

Paul  Mace's  commonsense  approach  is 
first  shown  in  the  documentation's  de- 


F  A  C  T  FILE 


Mace  Utilities 
Paul  Mace  .Si)ltwarc 
4(K)  WillianiM)n  Wav 
.•\>hlarKi.  OR  97521)' 
(.•iO-^)  4X8-0224 
List  Price:  S<« 
Requires:  2.S6KRAM. 
twodisli  drives.  1X).S  2.0 
or lalcr 

In  Short:  A  down-home  Norton  clone  thai 
unerases,  unremoves  subdireclones.  unlbr- 
mals  disks,  and  opiiml/cs  (he  ()|x;rati<)n  of 
lloppy  and  hard  disks.  Not  copy  prolecled. 
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How  to 

keq3  track  of 

absolutely 

everything* 
for  ^99.25 

Where 's  that  piece  of  paper  with  his 
phone  number?" 

"Hni  need  the  key  prospect  report  in 
30  MINUTES'!" 

"Why  am  I  just  finding  out  we're  two  weeks 
behind  schedule.' ' ' 

■  VlTxil  did  we  agree  to  last  time  we  talked? ' ' 
"VCTxtl  magazine  had  that  article  we  need?" 
Only  one  PC  software  can  an.swcr  all  of  these  questioas  quickly  and  easily — the 
DayFlo  TRACKER,  the  first  Information  Tracking  System  (ITS)  for  IBM  PC/XT/AT*  and 
compatibles.  Now,  at  a  special  introductory'  price! 

The  DayFlo  TRACKER  keeps  track  of  all  the  information  you  need  daily — prospects, 
clients,  projects,  .schedules,  reference  books,  meeting  notes,  magazine  articles,  followufK- 
that  no  other  software  can  handle.  A  database  can't  do  it.  It's  too  structured.  A  word 
processor  can't  do  it.  It's  not  structured  enough.  TRACKER  combines  the  best  of  both 
to  perform  a  whole  new  task — tracking. 
Get  started  immediately  with  the  50  +  standard  forms  and  refx)n  formats  provided 


DayFlo  Software 

17701  Mitchell  Avenue  North 

Irvine.  CA  927  H 


in  TRACKER  and  the  handy  Application  Pack- 
easy  \qo.  And  recalUng  records  is  done 
naturally  using  your  own  combination  of 
key  words.  No  more  lost  data!  Then  use  the 
report  writer  to  print  out  letters,  labels,  lists, 
etc.  It's  hard  to  believe  so  much  sophisti- 
cated technology  can  be  .so  easy  to  use — and 
so  inexpensive.  Order  now  at  the  special 
introductory  price  or  call  DayFlo  for  more 
information  at  (800)  367-5369.  In 
California  (714)  474-2901 

*  Except  your  car  keys. 


SPECIAL  INTRODUCTORY  OFFER 

First  2500  orders  only 

DayFlo  TRACKER  plus  Application  Pack 
(SI 89. 90 value)  $99. 95 

□  Enclosed  i.s  my  check/money  order  payable  lo:  DayFlo  Software 

□  Please  charge  my:    □  Mastercard    □  Visa 


-using  simple  menus.  Customizing  forms  is 


Card  No  

Signature  (Charges  Only) . 

Name  

Address  

City  


.  Exp.  Date . 


Shipping 
and  Handling: 


.  State . 


.  Zip . 


(II 5  .  Cinada  &  Mexico  IS  00. 

Elsewhere  »15  00) 

California  residents 


Telephone . 


add  6%: 
Toul: 


Mail  to:  I>ayFlo  Software,  17701  Mitchell  Avenue  North,  Irvine.  CA  927H 
Sales/Order  Information;  I -800- .^67. 5169  In  California;  1  •~14-474-29<)1 
Not  copy  protected,  30-day  money -back  guarantee 

Requires  DOS.  .<8-»K  RAM  and  hard  di.sk  on  IBM  PC  or  compatible 

IBM  HC/XT/ATarc  rcftistcrrd  trademarks  of  Inter  national  Business  Machines  Corponlkxi. 
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scription  of  his  undelete  utility.  In  it,  heex- 
plains  that  you  should  recover  an  erased 
file  to  a  disk  other  than  the  one  containing 
the  erased  file.  That  way  if  you  make  a 
mistake,  you  won  t  harm  your  original.  He 
also  makes  a  case  against  automatic  unde- 
leting  programs,  recommending  the  more 
time-consuming  and  tedious  individual 
cluster  selection  process  as  more  accurate 
and  superior  (hence  he  does  not  include  a 
quick  unerase  function). 

The  Mace  Utilities  also  has  an  unfor- 
matting  system  that  uses  the  insurance  ap- 
proach—the system  keeps  a  duplicate  of 
the  disk's  main  directory  and  FAT  at  a  spe- 
cial location  on  the  disk,  where  they  can  be 
retrieved  in  case  of  disaster.  The  utilities 
will  also  attempt  to  recover  a  reformatted 
disk  even  if  the  backup  directory  has  not 
been  made,  although  you  must  then  recon- 
struct both  file  organization  and  names. 

While  the  Mace  Utilities  allows  you  to 
recover  removed  subdirectories,  the  in- 
structions for  doing  so  assume  that  you've 
made  the  necessary  backup  directory  for 
recovery  from  an  accidental  format  recov- 
ery. On  the  other  hand,  a  Reclaim  utility 
will  help  pull  data  off  damaged  and  even 
non-DOS  disks  with  reasonable  chances  of 
success.  A  Restore  Boot  function  allows 
you  to  copy  new  boot  sectors  to  hard  or 
floppy  disks  without  resorting  to  direct 
sector  writes. 

Optimization  utilities  inchide  the  ability 
to  sort  subdirectories,  eliminate  erased  en- 
tries from  subdirectories,  and  reorganize 
disk  clusters  so  that  files  are  contiguous.  In 
addition,  the  Mace  Utilities  includes  a  disk 
caching  program  that  uses  direct  writing 
(information  to  be  writte)  to  disk  is  not 
held  in  the  buffer  memory,  which  elimi- 
nates the  possibility  that  data  in  the  disk 
buffer  will  be  lost  in  a  system  crash),  a 
floppy  speed  enhancement  called  Vkette, 
and  a  video  display  enhancement  called 
Vscreen  that  rewrites  some  BIOS  routines 
to  quicken  the  pace  of  displays. 

The  diagnostic  functions  include  disk 
checking,  with  a  graphic  display  of  the  re- 
sults, and  disk  repair,  which  finds  bad  sec- 
tors and  moves  any  data  they  mi^t  con- 
tain (possibly  with  errors  unavoidably 
caused  by  the  bad  media)  to  safer  storage. 

A  single,  austere-looking  front-end 
program  links  the  Mace  Utilities.  Different 
versions  load  for  systems  with  2S6K  and 


5I2K  or  more  bytes  of  RAM.  The  utilities 
come  with  two  installation  programs  for 
copying  the  software  to  luud  or  floppy 
disks.  Although  the  Mace  programs  them- 
selves are  not  copy  protected,  they  cannot 
be  run  from  the  distribution  disk. 

The  utilities  require  that  you  locate 
both  DOS  C0MMAND.COM  and 
CHKDSK.COM  in  the  same  directtMy  as 
the  Mace  Utilities  for  proper  program  op- 
eration. 

The  Mace  manual  is  straight-shooting, 
informal,  and  informative.  It  includes  a 
brief  question-and-answer  section,  a  guide 
to  using  the  various  utilities,  and  back- 
ground information  about  how  DOS  disk 
storage  worics. 

The  Mace  Utilities  invites  comparison 
with  the  Norton  product.  Mace's  features 
are  comparable  to  Norton's  Verskm  4.0. 
But  in  other  ways.  Mace  is  primitive  com- 
pared to  the  well-polished  Norton.  Mace's 
manual  is  thin,  and  tfie  utilities  are  less  ele- 
gant, less  complete,  and  include  fewer  op- 
tions. However,  the  package  is  workable 
and  offers  a  few  unique  Options  (an  attempt 
at  after-the-fact  format  recovery,  disk 
speed-up)  that  recommend  it  to  your  DOS- 
enhanooment  arsenal. 

The  Nibbler 

The  Nibbler,  from  Tachyon  Corp.,  is  a 
$29.95  programmer's  tool  that  also  makes 

file  recovery  simple.  It  works  essentially 
as  a  byte-level  editor,  allowing  you  to 
change  any      either  in  RAM  or  on  disk. 

The  Nibbler  operates  both  under  DOS 
and  beyond  DOS  by  reading  relative 
(DOS-style)  and  absolute  sectors.  Those 
capabilities  extend  its  editing  reach  to  in- 
clude non-DOS  disks  with  similar  data 
structures,  such  as  those  made  by  some 
versions  of  CP/M  and  UCSD  p-System. 
Of  course,  takmg  advantage  of  this  ability 
is  not  for  the  novice;  it  requires  an  in-depth 
knowledge  of  how  disk  storage  works. 

Two  versions  of  the  program  are  sup- 
plied. One.  Nib,  is  nearly  200K  bytes  long 
and  loads  in  high  memory.  The  other, 
Nibk),  requires  only  about  ^MC  and  sneaks 
into  low  memory. 

Because  most  application  programs 
load  in  low  memory,  using  the  Mgh-mem- 
ory  version  of  The  Nibbler  lets  you  probe 
through  the  remains  of  a  program  after  you 


have  exited  from  it.  Most  of  the  hytes  of  a 
program  are  left  unchanged  in  RAM  when 
you  exit  an  application,  and  the  high-mem- 
or>'  (above-640K)  version  of  The  NUMer 
does  nothing  to  disturb  them. 

Similarly,  the  lower-memory  version 
of  The  Nihhier  does  nothing  to  harm 
what  s  in  high  memory.  Both  versions 
have  built-in  buffers  so  that  even  when 
they  execute,  they  don't  disturb  the  memo- 
ry areas  around  them. 

The  Nibbler  is  structured  around  a  sim- 
ple function-key  mented  menuing  system 
that  uses  Esc  consistently  to  step  backward 
and  out  of  the  program. 

The  Nibbler  supports  file  functions 
such  as  copying,  deleting,  searching  with- 
in files  for  specific  te.xt  occurrences,  view- 
ing and  editing  file  contents  encrypting/de- 
crypting using  a  simple  password  scheme, 
mapping  the  Icx-ation  of  individual  files  on 
floppy  disk  (but  not  on  hard  disk),  and  un- 
crasures. 

The  Nibbler' ■A  absolute  sector  reads  are 
primarily  useful  for  viewing  and  editing 
information  located  on  a  specified  track, 
head,  and  sector.  You  can  copy  such  infor- 
mation or  transfer  it  from  a  non-DOS  to  a 
DOS  disk. 

The  memoiy  functions  woik  similariy. 
You  select  locations  to  view  or  edit  by  ad- 
dress.  and  you  can  hold  the  results  in  mem- 
oiy or  write  them  to  disk. 

Hie  editor  display  is  similar  to  that  of 
DOS  DEBUG— the  left  side  of  the  screen 
is  filled  with  a  hexadecimal  representation 


FACT  FILE 


TheSUMer 
Tachyon  Coq? 
272.S  Congress  St.,  #2H 
San  Diego,  CA92II0 
(619)574-1666 
LM  Price  S29.9S 
R^ptow  I2BKRAM. 
oneift*  drive,  DOS  2.0 

1 A  pair  of  quick- woricing  but  big 
mamjMnd  disk-editing  programs  designed 
tooaMbh  widi  the  remains  of  program  code 
so  you  can  poke  amund  in  it.  Also  includes 
explicit  file  recovery  capabilities.  Not  copy 
protected. 
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THE  PERSONAL  ARCHITECT 
NOT  THE  PERSONAL  DRAFTSMAN. 


JJ/^  named  it  on  purpose. 

VV  This  is  a  tool  for  the 
entire  architectural  practice, 
combining  automated  design 
and  drafting  capabilities  on 
industry-standard  IBM*  PC 
ATs  and  compatibles. 

Use  the  Personal  Architect 
to  design  buildings.  While 
other  systems 
work  with  lines 
and  arcs,  the 
Personal  Archi- 
tect lets  you 
work  with 
floors,  walls, 
roofs,  and 
rooms.  In  3-D. 
In  perspective. 
So  you  can  create  a  true 
model  of  your  building  design 

Use  the  Personal 
Architect  to 


present  designs.  This  system 
gives  you  the  tools  you  need 
to  make  eflfective  presenta- 
tions. Like  perspective  views 
with  hidden  lines  removed. 
Shaded  pictures.  And  area 
takeoffs. 

Use  the  Personal  Architect 
to  produce  drawings.  The 


(iet  more  business  done.  Cn  sinoi  mmusdejt 
Si'rieii  I  iiicilitak  Ihe  pruduclwn  o/confractdocu- 
mtnls.  Drauingi  courttsy  ot  Heard  &  A  ssoctates, 
Chicago.  Illinois. 

(iet  more  business.  Shaded pulures  ( right  screen) 
like  this  help  cticnli  see  your  vision  clearly  Irom  any 
perspective.  An  invaluable sellingtotil.  liraning 
courtesy  ol  Stephen  Douglass.  A  rchitect.  Cambridge. 
Massachusetts. 


system  has  expert  drafting 
capability  to  get  your  produc- 
tion work  done.  And  can  edit 
drawings  quickly  too. 

On-screen  icon  menus  get 
you  up  and  running  fast.  And  a 
graphic  symbol  librarj'  of  over 
1,000  architectural  symbols 
gives  you  great  flexibility. 


The  Personal 
Architect.  It  can 
help  you  get 
more  business 
and  do  more 
business.  And 
isn't  that  the 
name  of  the 
game? 


ZT^r  more  information  on  the 
JL  Personal  Architect  write: 
Computervision  Corporation, 
Personal  Systems  Business 
Unit,  Building  16-2, 100  Crosby 
Drive,  Bedford,  MA  01730. 
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■  FILE  RECOVERY 


of  byte  values  and  the  right  shows 
ASCII — but  each  screen  displays  a  full 
5 1 2  bytes  (equivalent  to  one  complete  disk 
sector). 

Automatic  file  recovery  is  cut-and- 


dried.  You  pick  an  erased  file  from  a  direc- 
tory listing  by  using  a  moving  bar.  supply  a 
new  initial  character,  and  the  program 
does  the  rest.  If  its  special  magic  won't 
work,  it  informs  you  and  allows  you  to  use 


■  The  Norton  Utilities 
Advanced  Edition  has 
Version  4.0' s  features 
plus  Speed  Disk,  which 
packs  disk  clusters  and 
makes  files  contiguous, 
and  an  unformat  feature. 

the  byte-level  editor  to  salvage  what  you 
can  manually. 

The  Nibbler  was  the  only  utility  pack- 
age of  this  group  to  suffer  any  compatibil- 
ity problems.  It  ran  perfectly  on  a  genuine 
IBM  PC  but  locked  up  on  an  XT  compati- 
ble after  only  a  few  keystrokes.  If  you  are 
interested  in  the  editing  power,  make  cer- 
tain that  it  will  work  on  your  system  before 
you  buy. 

The  Norton  Utilities, 
Version  4.0 
The  Norton  Utilities 
Advanced  Edition 

The  Norton  UliUties  is  the  program  that 
started  it  all:  the  first  successful  enhance- 
ments for  DOS .  The  star  attraction  of  the 
Peter  Norton  Computing  package  was 
(and  remains)  its  miracle-working  unerase 
utility.  Since  its  introduction  over  5  years 
ago.  The  Norton  Utilities  has  gone  through 
several  revisions — Version  4.0  is  now  cur- 
rent— and  has  attracted  a  host  of  imitators 
along  the  way. 

With  each  new  version.  The  Norton 
Utilities  has  improved,  increasing  in  pow- 
er, features,  and  ease  of  use.  However, 
this  latest  release  marks  a  change  of  direc- 
tion, if  not  a  bifurcation.  Where  there  once 
was  one  package,  now  there  are  two:  the 
ordinary  Norton  Utilities  that  sells  for  $  1 00 
and  the  Advanced  Edition  for  $150.  The 
Advanced  Edition  includes  all  of  the  fea- 
tures of  Version  4.0  plus  additional  ones. 

The  two  packages  remain  the  same  up 


8  7 
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i^H  TO  KEEP  YOUR  DATA,  SAFE: 
THE  BACKUP  POWER  LINE  THAT  NEVER 
BLINKS,  BROWNS  OR  BLACKS  OUT. 


It  is  said  that  knowledge  is  power. 
But  when  the  power  blinks,  browns 
or  blacks  out  — what  do  you  know? 

Without  SAFE  backup  power,  you'll 
draw  a  blank. 

Blank  screen.  RAM  data  lost.  Lost 
files.  Maybe  far  worse. 

You  might  lose  a  day's  work.  Or  a 
critical  proposal,  an  hour  before  pre- 
sentation. Or  all  of  the  data  on  your 
hard  disk  if  it  crashes  beyond  repair. 

That's  what  happens  when  your 
power  "blinks"  even  for  just  a  few 
milliseconds,  far  shorter  than  the 
blink  of  on  eye. 

If  you  depend  on  your  PC's  or 
mini's  to  make  your  business  run, 
you  should  insure  your  data  and 


hardware  with  SAFE'S  backup  power 
line.  A  full  line  of  power  protection 
systems  for  every  PC  and  minicom- 
puter applicotion. 

SAFE'S  intelligent,  battery-powered 
systems  monitor  interruptions  and 
respond  before  you  have  problems, 
giving  you  ample  warning  and  up  to 
20  minutes  to  power  down,  if  needed. 

And,  SAFE  power  systems  act  as 
line  filters  to  protect  against  spikes 
and  surges.  They're  always  charged 
up  and  ready  — just  like  a  backup 
power  line. 

The  cost?  Starting  at  $395  for  a 
PC  user.  For  mini's,  under  $800. 

For  more  information  or  your  near- 
est dealer,  call  (800)  325-5848. 


TO  HHP  YOUP  PAT*.  5AFt. 


bubtidiory  of  Acme  tlKtric  torpofWiorr" 
528  W.  i  l»t.  it.,  fcmpa.  At  6SiK 
(6Q21B94-AaMTM.x  140^17 
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to  a  pt)int.  Both  contain  the  identical  set  of 
utility  programs  which,  for  the  first  time, 
are  linked  by  a  menu-driven  front-end. 
called  the  Norton  integrator.  All  of  the 
Norton  features  are  selectable  using  a 
moving  bar.  Better  yet,  as  you  select  each 
program,  the  right  side  of  the  screen  lists 
its  various  options  so  you  hardly  need  to 
glance  at  the  documentation. 

The  program  common  to  both  versions 
of  The  Norton  Utilities  has  an  updated  in- 
terface and  a  few  mechanical  aspects,  but 
it  remains  functionally  the  same.  Where 
function  keys  once  reigned,  control  now 
rests  in  hot  keys  and  moving  bars.  Despite 
this  change,  the  default  selections  still  lead 
you  through  manual  file  recovery. 

The  common  program  also  includes  a 
byte-level  editor,  but  the  two  Norton  pack- 
ages include  different  abilities.  In  the  ordi- 
nary Norton  Utilities,  editing  is  limited  to 
disk  data  areas.  The  advanced  version  ex- 
pands the  prey  to  include  the  whole  disk 


from  boot  to  last  .sector,  including  directo- 
ries, the  FAT,  and  disk  partition  table. 

All  the  other  features  of  The  Norton 
Utilities  package  are  still  available,  from 
BEEP  (which  can  now  read  files  to  play 
entire  songs)  to  WipeDisk  and  WipeFile. 
Other  subtle  (and  not-so-subtle)  revisions 
and  additions  have  also  been  made. 

The  carry-over  programs  include  Di- 
rectory Sort,  which  writes  its  changes  to 
disk;  Disk  Test,  which  now  will  move  files 
that  are  in  danger  and  mark  or  unmark  bad 
sectors;  File  Attributes,  which  will  mark  or 
unmark  files  as  hidden,  system,  or  read- 
only; File  Find,  which  locates  files  by 
name  anywhere  on  a  disk;  File  Size,  which 
lists  the  actual  disk  space  used  by  the  data 
in  a  file  as  well  as  the  disk  space  it  requires; 
List  Directories;  Line  Print;  Screen  Attri- 
butes, which  changes  screen  colors;  Sys- 
tem Infonnation.  which  now  includes  a 
microprocessor  speed  test,  a  disk  speed 
test,  and  a  combined  test;  Time  Mark;  Text 


Search;  and  UnRcmove  Directory,  which 
is  pretty  much  self-explanatory. 

Added  to  the  previous  endowment  is 
ASK,  which  grabs  typed  text  to  help  you 
make  your  batch  files  interactive,  and  Nor- 
ton's Change  Directory  (NCD),  that  takes 
you  to  any  subdirectory  anywhere  on  a 
disk  almo.st  in.stantly;  you  merely  type  part 
of  its  name.  For  instance,  NCD  GARB 
will  take  you  to  the  subdirectory  named 
GARBAGE  six  levels  down  from  any- 
where on  the  disk.  File  Info  allows  you  to 
append  a  65-character  description  to  each 
directory  entry  to  help  you  remember 
what's  what  and  where. 

In  addition  to  the  functions  of  The  Nor- 
ton Utilities.  Version  4.0.  the  Advanced 
package  includes  Speed  Disk,  which 
packs  disk  clusters  and  makes  files  contig- 
uous, and  an  unformat  feature.  As  with 
other  unformat  utilities,  this  one  requires 
you  to  run  a  special  program  when  you 
boot  up  and  also  during  your  daily  routine. 


INCREASE  YOUR  MEMORY 
THROUGH  CONCENTRATION. 


-(^  ^,  tor  'i-*'  I 

^  'lj>rH^  't^  '\ 


IntroducinE  the  Mighty  Meg  extended  memory  card  trom 
Quadram.  Mighty  Meg  slips  into  a  single  slot  in  your  computer  and 
brirmj  you  all  the  memory  you'll  need— from  512K  to  14.5  MB— to 
run  nigh-pcnvered  applications  and  take  advantage  of  new  operating 
systems  and  environments. 


Mighty  Meg  packs  14.5  MB  of  extended  memory  into  a  single  slot. 

Besides  giving  you  the  power  to  take  advantage  ot  multitask- 
ing software  and  XENIX/UNIX  operating  systems.  Mighty  Meg 
works  with  new  expanded  memory  emulating  software.  And  its 
split-memory  mapping  allows  for  system  backfill. 

Extend  your  memory  into  the  future. 

Thanks  to  Mighty  Meg's  flexible  SIMM  technology,  you  can 
increase  your  system's  memory  in  the  increments  you  want.  It's 
expandable  in  512K  increments  to  4  MB  with  256K  SIMM  devices, 
or  to  14.5  MB  using  1  MB  SIMM. 

Mighty  Meg  is  available  now  for  6  MHz  and  8  MHz  1  wait  state 
computers,  and  soon  will  be  for  6, 8, 10,  and  12  MHz,  0  wait  state. 

when  you're  ready  to  concentrate  on  your  extended  memory 
needs,  see  your  nearby  Quadram  dealer,  or  contact 
us  at  One  Quad  Way,  Norcross,  Georgia  ?009  3. 

S/'sS""  QUADRAM 


WHERE  TO  USE  MIGHTY  MEG 

Hardware: 
Coming  soon  for: 

IBM  XT  286,  IBM  AT,  compatibles, 

80386-based  computers 

IBM  Personal  System/2»  Models  50, 60, 80 

Environments 
and  Systems: 

XENIX/UNIX,  OS/2,  CAD  workstations, 
networks 

Applications: 

RAM  drives,  protected  mode,  multitasking 
software,  network  file  servers,  CAD/CAM, 
EMS  emulation  sofnvare 

®  Quadram  and  the  Quadram  logo  arc  regisicrcd  tradiTnarks  of  Quadram  Corp.  IBM  and  IBM  AT  are  regi.stcred  trademarks  of  International  Business  Machines  Corp. 
"*  Mighty  Meg  is  a  trademark  v>f  Quadram  Corp.  SIMM  is  a  rrademark  of  Wang  Laboratories.  OS/2  is  a  trademark  of  Microsoft  Inc. 
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DeAR  l?eADG^; 
;  H/ve  iosr 

3^6  Co^poTeRz  r<7/?  you. 
See  THe  iAjcg^e^Ie  P'?iceS  ^ 

p(C/c  /we  A  A/evv  Suir 

AAATj-r. 

You  listen  to  AMT|r.! 

His  clone  suit  may  be  gone,  but  he  still  has  the  industry's 
hottest  values  in  personal  computers,  peripherals,  and 
accessories. 

Like  the  brand  new  AMT-386  and  AMT-386  TURBO. 
Big  Brother  never  delivered  this  kind  of  power  or  these  kinds 
of  prices. 

These  sensational  systems  can  handle  a  growing  list  of  over 
10,000  PC  DOS  and  MS  DOS  programs  with  a  speed  and  flexibil- 
ity that's  downright  awesome. 

And  with  our  many  other  systems  and  options,  you  have 
literally  hundreds  of  configurations  to  choose  from.  Truly,  AMT 
has  a  system,  a  price,  and  an  ownership  plan  for  everyone. 

That's  why  our  customer  list  reads  like  a  Who's  Who  of 
businesses  in  America. 

So  let  AMT  jr  put  you  in  a 
"fantastik"  386  model  today. 
(And  you  can  help  put  him 
in  a  new  suit) 


"...a  386-based  desktop 
computer  for  less  than 
$2,000." 

— In/oworld 
May  4. 1987 


m 


AMT-386 

SHEER  DVNAMITE 

$1999. 

Bowerfiil  32-bit  Intel 
80386  CPU;  6A6  MHz  switchable  dock;  512  KB  of  32-bit  RAM  on  the 
motherboard;  socket  for  80387  math  co-processor;  floppy  and  hard 
disk  controllers;  1.2  MB  floppy  disk;  Phoenix  BIOS;  eig^t  expansion 
slots  (Sjur  AT,  two  PC,  and  two  32-bit  memory) ;  RT-style  keyboard; 
dock/calendar  with  battery  backupi 


AMT-386  TUKBO™  IncOTiparable  Intel 

SUPERSWnT  80386  CPU;  6/16  MHz  switchable 

^^,1^^^^^.^  dock;  "zero"  wait  state  in  a 64  KB 
C  f  (^e;  1  MB  of  RAM  expandable  to 

Tr^%/,X^*      4  MB  on  the  motherboard;  socket  for 
80287  math  co-processor;  floppy  and  hard  disk  controller;  1.2  MB 
floppy  disk;  AMI  BIOS  (industry's  most  compatible);  eight  expan- 
sion slots  (six  l6-bit,  two  8-bit);  RT-style  keyboard. 


AMT-286 


STRIPPED 
FOR  ACTION 


S699.    •  = 


Time-tested  Intel  80286  CPU; 
8/10  MHz  sviitchaWe  dock; 
640  KB  of  RAM  on  the 

motherboard;  Phoemx  BIOS; 

RT-style  keyboard. 


AMT-286  TURBO™  hot  rod    A11  the  features  of 
$799.  '^'^s^PI*^ '^AMT-286, but indudes fester 8/12 MHz 


switchable  dock. 


Ci: 


AMT  jr.™  GRAPHICS  SPECIAL  Includes  Video  7's  Vfega 
COOO  Deluxe  EGA,  with  640  x  480  resolution; 

^yyy*  TTL monitor;  Intel  8088-2  CPU;  socket  for 

8087-2  math  co-processor;  4.77/8  MHz 
switchable  clock;  640  KB  of  RAM  on  the 
motheftx)ard;  "zero"  wait  state  on  mem- 
ory; floppy  disk  controller;  360  KB 
flofq)y  disk;  security  keylock;  RT-  or 
AT-styie  keyboard. 


TRANS/PRO  7^ 
$999. 

m 


LIKE  STEALING 

Full-featured  transportable  package;  NEC 
V20-8  (or  Intel  8088-2)  CPU;  4.77/8  MHz 
switchable  clock;  640  KB  of  RAM  on  the 
iiiothertx)ard;  snap-on,  83-key  key- 
board, with  soft-touch  keys;  integral 
9-inch  monochrome  monitor;  8  full- 


length  expansion  slots;  tidy  39  pounds. 

LAP/PRO  10 
$1499. 


POWER  PORTABLE 

Ranks  with  most  advanced  lap  tops  on  the 
market;  l6-bit  Intel  80186  CPU,  running  at 
4.91  MHz;  640  KB  of  RAM:  two  5.25  inch 
360  KB  floppy  disks;  integral,  back-lit  80  x 
25  blue  Super  TWist  LCD  screen;  88-key 
enhanced  keyboard;  96-pin  expansion  port; 
serial,  parallel,  and  RGB  ports;  only  17  pounds. 

LAP/PRO  11™  $2999.  Like  LAP/PRO  10  but  with 

one  5.25-inch,  360  KB  floR)y  disk  and  one  20  MB  hard  disk! 

FREE  MYSTERY  SOFTWARE 

With  every  system  purchased,  r^ardless  of  price,  AMT  gives  you 
1200  worth  of  free  software  for  business  and  fun! 

BONUS  SOFTWARE  AMT  gives  you  the  best  profes- 
sional-quality bundled  software  deal  in  town.  Here's  how  it  works: 


TOUR  HARDWARE  PUROIASE 

COST  OF  EACH  BONUS 
SOFTWARE  PACKAGE 

Up  to  Jl,999 

J49.95 

12,000  to  J4,999 

$39.95 

J5,000  or  over 

129.95 

Bonus  software  packages 

» LE  MENU  by  Bartel  Software:  powerful,  menu-driven,  hard-disk 
manager;  offers  over  35  features.  "A  superior  front-end  to  DOS" 
—APUG  Tutorial.  "Extremely  easy  to  use ' — Computers  Tbday. 

■  POPUP  DESKSET  +  by  Popular  Programs;  ftjll-ftinction  calcula- 
toi;  financial  calculator,  word  processor,  DOS,  calendar,  alarm 
clock,  voice,  telecom,  and  mora  "Editor's  choice " — PC  Magazine. 
"Overall  \xs\!'— Software  Digest. 

'  VP  PLANNER  by  Papertwck  Software:  flexible,  versatile  spread- 
sheet calculator  "Bests  1-2-3  on  features" — PC  Magazine. 
"Pacesetter  of  the  year "— /YT  WM. 

'  VP-INFO  by  Paperback  Software:  powerful,  high-speed  database 
manager,  with  built-in  compiler;  reads  and  writes  dBASE  files. 
"Has  a  nice  blend  of  what  most  database  users  want" — Data 
Based  Advisor. 


I  VP-GRAPHICS  by  P^)erback  Software:  powerftil,  sophisticated 
object-based  drawing,  charting,  and  presentation  graphks 
program,  just  released. 

I  ABOVE  DISC  by  Tfele-V;^  Provides  access  to  8  MB  of 
simulated,  paged  memory  via  virtual  storage.  "A  'must'  for 
people  contemplating  using  EMS.  Hot  stuff" — PC  Magazine. 


AMT  ofifers  complete  service  for  its  personal 
computer  products  nationwide  through  TRW. 
Service  contracts  may  include  system  installa- 
tion and  extended  warranties.  And  our  own  AMT  Service  Hotline 
helps  keep  downtime  down. 

DO-IT-YOURSELF  AMT's  simple,  flexible 
LEASING    leasing  plan  lets  you  pay  for  your  equipment  as 
you  use  it  No  money  down  and  low  monthly  payments.  You  write 
your  own  terms. 

CONTACT  AMT  Fbr  information  on  AMT  products, 
service,  or  leasing  plan  call:  Headquarters  (714)  731-6800 
Los  Angeles  (213)  477-6320  ■  San  Francisco  (415)  490-7967 
TWX  5106003265  AMT  USA  ■  FAX  (714)  731-0109 
TO  PLACE  AN  ORDER  CAU  (800)  338-7110 

Credit  Cards  Accepted 


CONTEST 


PICK  A  NEW  sun  FOR  AMT  jr. 
And  Win  A  Fabulous 
LAP/PRO  l™FuU-Featured, 
Battery-Portable 
IBM-Compatible     Ibp  System 

CONTEST  RULES 

Now  tliat  AMT  |t  has  had  to  give  up  his  ctone  suit,  he  needs  >ou  to  help  him  select 
a  new  outfil  Here  is  how  you  can  help  him: 

1 .  Describe  In  25  wirds  or  less  the  kind  of  outfit 
jtHj  think  would  be  appropriale  6>r  AMT  |r       y  _ 

2.  ^«nd  your  description  together  with  the 
contest  legislraiion  fojm  below  lo  AMT  g 
Form  mu.sl  be  filled  out  completely , 


3.  %u  must  be  at  leisl  18  mm  old 

4.  ^  must  be  a  business  or  professional  9> 
person,  or  an  employra  of  a  business.  JQ^ 
tfU'emmenl.  dvlc.  or  non  profit 

oixanization 

5.  iWy  one  entry  per  person  is  allowed  JJ^ 

6.  Ke^sinilion  must  be  submitted  on  the 
original  form  in  this  ad.  Facsimiles  and 


copies  cannot  be  accepted. 

Registration  must  be  submitted  before 
August  31. 198'' 

All  submissions  to  this  contest  become  the 
property  of  American  Micro  Ttchnology 
Corporation 

Winner  will  be  selecled  b>  .September  30, 1987. 
The  winning  description  will  be  published 
in  a  future  ad.  along  with  the  name  and 
organization  of  the  wiimtt 

Employees  of  AMT  or  Its  distributors,  dealen, 
marketing  or  advertising  agents  are  excluded 
from  this  contest 


REGISTRATION  FORM 


Name_ 
Title— 


Oi]ganization_ 

Arfdn^ 


City_ 


-State- 


.Zip_ 


Business  phone  

Aiea 

Type  of  business  or  profession 


NunliB 


vesD 


noD 


1  have  a  personal  computer 

M^M^^  AMERICAN  MICRO 
M^m^W:.  TECHNOLOGY  CORPORATION 

14751  Franklin  Avenue,  TUstin,  California  92680 


™  AMr3S6.  AMT.286,  AMT  |r  T»A.NVPI»  7,  UP/P«0 1 .  UPW 10  and  UPTO)  II  irr  liubmirks  d  Ameriiin  Mimi  TnhnoliK)  O)rpomiun 
*  ketisieiHl  indemarks -IBM.  IBM  PC  AT.  PC  IX)S  Iniemalloiul  Business  Machines  C«panUw:  US  DOl  MIoimcA^  Phocnn  Phoemx  (^uponuon.  Inlel:  tvllAicpucalian.TIW:  TXW  l^ofponilon. 
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SHARING  SOLUTIONS 


AUTOMATfC  SWITCH 


•  7,  3,  5,  Of  9  ports 

•  Any  port  to  any  port 

•  Up  to  I  megobyte 

•  Serial,  porollel  a  both 

•  Froin  $3S0 

This  vMy  smart  switch  coniwcts  stvetol  compulefs  to  sevtroi 
peripherals,  such  as  prinlen,  modems,  or  host  computin.  A  code 
sent  to  the  unit  selects  the  destination.  All  ports  con  communicate 
to  any  other  port  concurrently.  Features  include  conhgurotion 
menu,  form  feed,  initioliiation  strings,  priority,  status,  cancel, 
lime«ul  disoble,  front  panel  display,  ond  many  more. 


This  is  printer  sharing  at  its  best.  All  computers  con  send  data 
simultoneously.  The  dota  is  teleosed  to  the  printer  in  the  order  it 
was  received.  Auto  form  feed  and  setup  strings  keep  printer  jobs 
seporoted  From  the  front  panel  you  con  cleor  any  port  Operation 
is  fully  automatic.  No  changes  to  your  software  ore  requited. 


•  4  or  8  computers 
to  one  printer 

>  Up  to  256K  memory 

•  Serlol  or  parallel 

•  From  $395 


PORTEFl 


CCX>E  •CriVATEO  SWITCH 


The  PORTER  is  a  versatile  unit  for  port  expansion  It  is  used  widely 
for  data  coflection,  lelecommunicalions,  factory  automation,  and 
multiple  printer  control  Data  con  be  received  and  transmitted 
simultaneously  on  all  ports  and  is  routed  by  commond  Other 
commends  include  woit,  go,  copy,  and  cleor  buffer.  It  is  often  used 
an  on  odd  on  to  a  local  oreo  networic 

•  One  computer  to 
4  or  8  peripherals 

•  Up  to  256K  memory 

•  Serial  or  parallel 

•  From  $29S 


Additional  Interface  Products 

•  Printer  buffers 

•  Monuol  switches 

•  Protocol  converters 

•  Cables  and  odopten 

•  Modems /line  drivers 

•  Multiplexers 

•  One  year  warranty 

•  Full  technical  support 

•  30  doy  money  bode  guarantee 

•  OEM  and  custom  configurations 
«  (all  us  tor  all  your  interface  needs 


^iVROSE 

X-w^  ELECTRONICS 

P.O.  BOX  742571 
HOUSTON,  TX  77274 

CALL  FOR  CATALOG 

713  933  7673 
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curve 

SPF/PC 


Migrating  to  the  PC  is  a  joy  when  you're  using  an  editor  you  already  know.  SPF/PC  is 
the  only  PC  editor  with  enough  mainframe  muscle  for  serious  work  on  big  files.  And, 
the  transition  is  easy  with  SPF/PC's  mainframe  edit  commands,  virtual  addressing, 
utilities,  network  compatibility  and  much  more. 

Want  more  ir\formation?  Call  or  write  for  a  free  demonstration  diskette. 

SPF/PC,  so  much  like  the  mainframe,  you'll  forget  you're  working  on  a  PC. 


Command  Technology 
Corporation 

1900  Mountain  Blvd.,  Oakland,  CA  94611  (415)  339-3530  Telex:  509330 


FILE  RECOVERY 
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FACT  FILE 


sNomoii 


Bill  wi>ii*cmisT 

'■'•his^zi. 


►  The  Norton 
Utilities,  Version  4.0 
The  Norton  Utilities 
Advanced  Edition 
j£=SiSi     Peter  Norton  Computing 
Wj^-S     2210  Wilshire  Blvd. 
#186 

Santa  Monica,  CA 

90403 

(213)  826-8032 

List  Price:  The  Norton  Utilities,  Version 
4.0.  $100:  The  Norton  Utilities  Advanced 
Edirion,S\50. 

Requires:  1 92K  RAM,  two  disk  drives  or 
hard  disk.  DOS  2.0  or  later. 
In  Short:  DOS-enhancement  utilities,  in- 
cluding two  file  programs  (one  prompted, 
one  menu-driven),  .subdirectory  recovery, 
byte-level  editing,  disk  searches,  file  attribute 
altering,  performance  testing,  security-level 
disk  erasing,  and  many,  many  convenience 
features.  The  Advanced  Edition  also  includes 
disk  packing  and  unformat  abilities.  Not  copy 
protected. 

CIRCLE  S1<  ON  READER  SERVICE  CARD 


The  unformat  process  restores  the  system 
to  the  place  it  was  when  last  saved. 

The  documentation,  which  includes 
two  manuals,  is  the  best  of  any  package 
evaluated  here.  One  describes  the  utilities 
and  their  functions.  The  other  tells  you 
more  than  you  might  ever  need  to  know 
about  how  DOS  works. 

All  in  all.  The  Norton  Utilities  is  still  the 
most  feature-packed,  most  polished  DOS 
enhancement  available. 


PC  Tools 

Central  Point  Software's  $39.95  PC  Tools 
bills  itself  as  resident  IX)S  utilities,  and  it 
excels  at  its  claim.  It  acts  as  a  menu-driven 
interface  for  many  DOS  functions.  It  also 
adds  a  variety  of  welcome  functions  such 
as  the  ability  to  unerase  files  and  unremove 
subdirectories,  move  subdirectories,  per- 
form byte-level  editing,  copy,  rename, 
verify  and  change  the  attributes  of  files, 
and  give  tree-structured  directory  displays 
and  graphic  disk  maps.  The  just-released 
Version  3  also  has  unformatting,  disk  opti- 
mization, and  improved  backup/restore 
capabilities. 
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You  can  make  all  of  those  features  (ex- 
cept for  unfonmatting,  optimization,  and 
backup/restore)  resident  and  ready  for  in- 
stant activation  at  a  press  of  the  Ctrl-Esc- 
key  combination. 

In  resident  mode,  PC  Tools  reserves  a 
block  of  memory  for  carrying  out  its  func- 
tions. The  exact  amount  of  memory  usage 
is  user-selectable.  You  specify  a  buffer 
size  when  loading  the  program:  64K  bytes 
is  the  minimum,  while  94K  is  recommend- 
ed for  30-megabyte  hard  disk  systems. 

Although  PC  Tools  requires  130K 
bytes  of  disk  space,  it  consumes  substan- 
tially less  memory  when  resident.  The  pro- 
gram itself  is  not  loaded  into  RAM  but  is 
called  from  disk  (or  from  expanded  memo- 
ry in  systems  so  equipped)  when  required. 
If  you  call  the  program  through  a  path 
when  expanded  memory  is  unavailable,  it 
puts  an  87K-byte  overlay  file  in  the  direc- 
tory that  is  the  default  when  you  load  the 
program. 

The  current  version  of  PC  Tools,  3.0. 
works  like,  but  doesn't  look  like.  Version 
1 .0,  which  was  reviewed  as  a  byte-level 
editor  in  "Easier  than  DOS  DEBUG:  Six 
Byte-Level  Editors,"  PC  Magazine,  Vol- 
ume 5  Number  17. 

When  you  start  the  new  version,  either 
from  the  DOS  prompt  or  in  resident  nrode, 
you  are  presented  with  a  screen  that  gives 
you  a  choice  of  disk-  or  file-oriented  tools. 
The  functions  of  the  two  types  of  tools 
overlap.  But  whenever  you  evoke  file 
tools,  PC  Tools  scans  the  whole  default 


Ccnlral  Point  Software 
y7(K)  SW  Capitol  Hwy. 
#1(X) 

Portland.  OR  97219 
(.W)  244-5782 
List  Price:  S.W.95 
Requires:  I92KRAM. 
(256K  RAM  for  resident  operation),  one  disk 
drive.  DOS  2.0  or  later. 
In  Short:  An  inexpensive  niemor>  -resident 
menu-dri\cn  DOS  conirnand  and  enhance- 
ment program  w  ith  unerasing  and  subdirec- 
torv  unreniovinj;  capabilities.  Not  copy  pro- 
tected. 
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drive  before  retuming  control,  which  can 
be  time-consuming  if  your  task  doesn't  re- 
quire such  a  read.  Many,  but  not  all,  of  the 
disk  services  force  a  directory  read. 

PC  Tools  has  a  menu  at  the  bottom  of 


the  screen  that  gives  you  a  selection  of 
functions.  You  can  choose  a  function  by 
pressing  a  letter  key;  then  PC  Tools  gives 
you  a  tree-mapped  directory  or  text  direc- 
tory listing  from  which  you  select  one  or 


THE  ALTERNATIVE! 


t  I)  I  I  <l  K  '  s    (  H  O  I  (  K 


AT 


640K  RAM.  6  10  MGHZ.  1 .2M  FDD.  F  H  Disk  Con- 
troller, 2  Serial  Ports,  Hi-Res  RGB  Board  w/PP.. 
195W  Power  Unit  &  Keyboard.  Monitor  extra. 
Compatibility  Guaranteed.  FCC  VDE  Certified. 
U.S.  origin. 


Order  Desk  5  = 

(800)  538-8157  National  '."'J' 

(800)  672-3470  California  "  " 
Ask  for  Dept.  864 

Copenhagen  London 

242  54  10  01  640  9130 


Inlenulioul,  Inc. 

,■  Km  ■<  'Ml'AIIY 


Nurnljerg 

0911  331963 


1435  McCandless  Drive 
Milpitas.  CA  95035 
(408)  263-3300 
TLX  501422  HIT 

Paris 

(1)45974529  | 


SAM  3001  AT  IS  a  trademark  of  HiTech  Inlernalional  Inc. 
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The  Diconix  150.  Take  it  or  leave  it 


The  world's  most  portable  printer  performs  as  well  at  your  desk 
as  it  does  when  you're  on  the  road.  The  small  footprint  reduces 
desktop  clutter,  while  it  enlarges  a  small  budget.  |  jTsJ 


mm 

The  Best 
of  1986 


•if 
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■  PC  Tools  cm  SQBTch 
disks  for  text,  format 
floppy  disks,  and  compare 
and  verify  files. 


more  files  to  perform  some  action  on,  such 
as  erasing  a  group  of  backup  files. 

PC  Tools  keeps  a  running  total  of  the 
size  of  the  files  that  you  choose  so  that  you 
can.  for  instance,  be  certain  that  they  will 
all  fit  on  a  fioppy  disk. 

The  program  can  also  search  disks  for 
text,  format  floppy  disks,  display  relevant 
system  information  (but  not  a  speed  test), 
and  compare  and  verify  files.  Its  byte-level 
editor  functions  both  on  the  file  level  (so 
you  can  change  the  contents  of  any  file) 
and  on  the  disk  level  (so  you  can  alter  any 
byte  on  a  disk,  including  the  boot  record, 
subdirectories,  and  FAT). 

The  file  unerasing  and  subdirectory  un- 
removing  functions  work  similarly.  After 
you  .select  the  item  to  recover.  PC  Tools 
prompts  for  a  replacement  first  letter,  then 
carries  out  the  process  automatically  if  it 
can.  If  automatic  recovery  is  not  possible, 
the  program  drops  you  into  the  byte-level 
editor  and  suggests  replacement  clusters. 
All  changes  made  by  the  byte  editor  are 
first  held  in  memory.  You  must  then  use  a 
second  step  to  save  them  to  disk  to  avoid 
mistakes. 

Two  separate  utilities  provide  the  new 
unformatting  feature  of  PC  Tools.  Version 
3.0:  Mirror,  which  duplicates  the  disk 
FAT  and  root  directory;  and  Rebuild, 
which  performs  the  actual  recovery.  Like 
all  such  unformatting  systems,  the  one 
used  by  PC  Tools  puts  your  system  back 
where  it  was  the  last  time  you  ran  the  FAT- 
saving  Mirror  program. 

Another  new  utility.  Compress,  makes 
the  clusters  used  by  individual  hard  disk 
files  contiguous  and  also  optimizes  system 
performance  by  storing  programs  nearest 
the  FAT  and  putting  the  newest 
files — those  most  likely  to  change — near- 
est the  free  disk  space. 

The  PCBackup  and  PCRestor  utilities 


work  much  like  the  DOS  BACKUP  and 
RESTORE  programs,  but  they  operate 
faster.  In  addition.  PCBackup  will  format 
your  disks  on  the  fly. 

If  you're  kx)king  for  memory-resident 


utilities,  this  is  the  package  to  get.  It  offers 
nearly  every  feature  you  could  want  in 
memory  (except  for  disk  optimization  and 
unformatting).  steals  little  memory,  and 
works  very  quickly. 


.TERRIFIC  SCREENS  IN  ^ 
UNDER  THREE  MINUTES. 

GUARANTEED. 


That's  right  Say  what,  the  lightning- fast  screen 
generator,  lets  you  build  beautiful,  elaborate, 
color-coded  screens  in  minutes!  We're  talking 
about  incredible  scTQcns  for  menus,  data  enu^', 
data  display,  and  help-panels  that  can  all  be  dis- 
played with  as  little  as  one  line  of  code  in  any 
language.  Even  batch  files. 

With  Saywhat,  what  you  see  is  exactfy 
what  you  get.  And  respon.se  time  is  snappy  and 
crisp,  the  way  vou  like  it.  That  means  screens 
pop  up  instantly,  whenever  and  wherever  you 
want  them. 

THE  POFEa  TOOL  FOR  PROGRAMMERS. 

Whether  you're  a  novice  programmer  long- 
ing for  simplicity,  or  a  seasoneo  pro  searching 
for  higher  productivity,  you  owe  it  to  yourself  to 
check  out  the  all-new  Version  .^6  of  Saywhat.  It 
offers  full  monochrome  emulation  and  lets  you 
build  your  own  elegant,  moving  bar  menus  into 
any  screen.  (They  work  like  magic  in  any 
application,  with  just  one  line  of  code!)  You  can 
also  combine  your  screens  into  powerfiji  screen 
libraries.  And  Saywhat's  remarkable  VIDPOP 
utility  gives  all  languages  running  under  PC/MS- 
DOS,  a  whole  new  .set  of  screen  handling  com 
mands-  languages  like  dBASE.  Pascal,  BASIC. 
C,  .\1odula-2.  FORTR.\N.  and  COBOL.  (You  can 
make  VIDPOP  resident  and  available  at  all  times. 


MONEY-BACK  6IMRANIB 

If  you  aren't  completely  delighted  with 
Saywhat,  return  it  within  50  days  for  a 
prompt,  friendly  refund. 


or  run  it  non-resident,  transparently,  with  your 
favorite  application). 

With  Saywhat  we  also  include  a  bunch  of 
terrific  utilities,  sample  .screens,  sample  programs, 
and  truly  outstanding  technical  support,  aU  at 
no  extra  co5/(  Comprehensive  manual  included. 
Not  copy  protected.  .No  licensing  fee). 

ORDER  NOW.  YOU  RISK  NOTHING. 

Thousands  of  satisfied  users  already  know 
that  Saywhat  can  make  screen  design  and  pro- 
gramming a  pleasure,  not  a  chore.  Vi  hy  not  call 
toll-free,  right  now  and  put  Saywhat  to  the  test 
yourself?  Tne  next  time  you  sit  down  to  create  , 
a  .screen,  we  guarantee 
you'll  be  glad  you  did. 


I  I  want  lo  try  your  ll{ihtning'fa.st  screen  generator 

so  send  me  copies  of  Saywhat  ($-i').9S  plus 

.^5  shipping  and  handUnf;)  subject  to  your  money-back  guarantee. 


Address 

Oily  State 

Zip 

□  Check  enclosed  OShlpCaD.  □  Credit  card 

« 

Exp.  dale 

Signature 

$49.95 

(Plus  $5  shipping  and  handling) 

I 
I 


Ti)  order: 
Call  toll-free 

800-468-9273 

In  Californtj: 

800-231-7849 

In  Canada 

800-663-9361 

Intemaiiondl: 

4IS-571-50I9 

The  Re^earch  (iniup 
88  South  Linden  Ave 
South  San  Francisco.  CA  <)4(t80 


THE 


RESEARCH 


GROUP 
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IBM 


PERSONAL  SYSTEM/2 

Model  30  w/2  floppy  $1305 

Model  30  w/1  floppy 

&  20  mg  1769 

Model  50  2769 


XTs  &  ATs 

IBM  XT  286  $1875 

XT  Systems  CALL 

IBM  AT  339  3495 

AT  Systems  CALL 


>ATIBLE 


PC  II  TURBO  XT 

8  mhz.  1  floppy,  640K,  AT  style  key- 
board, game  port,  clock  calendar,  mono- 
graphics  card,  mono  monitor,  DOS  & 

manuals  $849 

Color  System  add  $200  w/20mb 
add  $359.  w/30  mb  add  $425 

CLUB  AT 

1 0  mhz,  1 .2  floppy,  1  mb  Ram  memory, 
hi  res,  monographics,  monochrome 
monitor,  clock  calendar  $1295 

Color  system  add  $200 
w/30  mb  add  $539.  w/40 
mb  add  $595 


LAPTOPS 


COMPAQ 


386  Desk  Pro  40/70/130 
$4699/5299/6399 


286  Desk  Pro 
12  mhz  


CALL 


Compaq  II  Model 

II/IV  2250/ 

3350 

Compaq  III 

20mb/40mb  3795/ 

4450 


NEC  Multispeed  $1495 

Toshiba  3100  2895 

Toshiba  Tl  100  Plus 

W/640K  1525 

Zenith  2  Drive  1695 

Zenith  w/10  mg  2695 


AT&T  SYSTEMS 


6300 

2  Drive  System  $1259 

10  mb  System  1495 

20  mb  System  1550 

Upgrade  to  640K  50 

Systems  include  Keyboard,  Bit 
Image  Graphics,  Green  Monitor, 
256K  DOS,  and  On-Board  Clock 
Calendar. 

AT&T  Color  Monitor  675 


GRAPHICS  CARDS 


EVEREX  EGA  $185 

EVEREX  THE  EDGE  219 

GENOA  SUPER  EGA  255 

GENOA  SPECTRUM  159 

HERCULES  GRAPHICS  181 

ORCHID  TURBO  EGA  459 

PARADISE  EGA  Auto  Switch  335 

PARADISE  Auto  Switch  480  365 

QUADRAM  EGA  PLUS  289 

QUAD  PRO  SYNC  349 

SIGMA  COLOR  400  399 

NEC  GB-1  Multisync  349 

STB  EGA  PLUS  259 

VEGA  DELUXE  339 


MULTI  FUNCTION  BOARDS^ 


AST  Advantage  w/128K  $329 

AST  Advantage  Premium  w/512K  449 

AST  6  PACK  PLUS  w/384K  189 

AST  6  PACK  PREMIUM  w/256K  199 

AST  5251-11  PLUS  615 

AST  FLASHPACK  289 

AST  RAMPAGE  for  AT  w/512K  425 

EVEREX  MAGIC  CARD  II  w/384K  159 

EVEREX  MINI  MAGIC  w/o  K  69 

INTEL  Above  Board  for  AT  w/128K  ....349 
INTEL  Above  Board  PS  for  AT 

W/128K  369 

INTEL  Above  Board  for  PC  w/256K  ....279 
INTEL  Above  Board  PS  for  PC 

W/64K  229 

IRMA  BOARD  699 

J  RAM  III  for  PC  w/o  K  199 

J  RAM  III  for  AT  w/o  K  249 

J  LASER  PLUS  PC/AT  489/589 

ORCHID  JET  386  875 

ORCHID  PC  NET  STARTER  KIT  735 

ORCHID  TINY  TURBO  286  389 


MISCELLANEOUS 


KODAK  DATA  SHOW  $1050 

KENSINGTON  Masterpiece/Plus  129 

MICROFAZER  w/8K  129 

MICROFAZER  II  w/512K  309 

MICROSOFT  MOUSE 

w/PC  paint  brush  119 

POLAROID  PALETTE  PLUS  2050 

35mm  EXPRESS  450 

MATH  CO-PROCESSORS  CALL 


Sales  Hot  Line  1  •800-438-6039 


ULLDOe 


COMPUTER  PRODUCTS 


We  accept  VISA,  ■ 

MasterCard, 
American  Express 


324 1-E  Washington  Road  •  Martinez.  Georgia  30907 

  incorporated  as  Georgia  Micro 


RETURN  POUCY 
Returned  items  mint 
be  in  onginal  pack- 
aging, with  all  war- 
ranty cards  &  man- 
uals intact.  No  credit 
issued  aher  30  days 
from  dale  of  stup- 

.menl  We  do  not 
guarantee  compata- 
bility  All  returned 

'items  must  have  a 
return  authoraatkm 
number  assisted. 


Mmirifffilp  ^mMlhp  Ernst  anc^  ^^^^^^^^ , 


PRINTERS 


EPSON 
LX800N£M/  $169 

FX  86E  240  CPS,  40  NLQ  305 

FX  286E  240  CPS,  40  nlq  429 

LQ  800  180  CPS,  60  NLQ  429 

LQ  1000  180  CPS,  60  NLQ  599 

LQ  2500  324  CPS,  108  NLQ  839 

EX  800  300  CPS,  60  NLQ  365 

EX  1000  489 

OKIDATA 

182  120  CPS  229 

192  Plus  200  CPS  339 

193  Plus  200  CPS  510 

292  Plus  200  CPS,  100  NLQ  519 

293  Plus  200  CPS,  100  nlq  649 

294  Plus  400  CPS  1025 

Laser  Line  6  1599 

TOSHIBA 

321  SL  180  CPS,  60  NLQ  499 

351  II  300  CPS,  100  NLQ  910 

34 1 E  180  CPS,  72  NLQ  689 

351  Color  240  CPS,  loo  nlq.. .1069 
NEC 

P6/P7  435/595 

P5XL/P9XL  985/1195 

3550/8850  725/1020 

PRIMAGE  90 

w/Pagemate  III 
90  CPS  Daisywheel  1350 

PANASONIC 

10801  $199 

1091  259 

1092  319 

1592  418 

1595  459 

HEWLETT-PACKARD 

Laser  Jet  $2295 

LaserJet  Plus  3050 

Laser  Series  11  1895 


HARD  DRIVES 


Seagate  lOmb  w/contr.  ST213  $325 

Seagate  20mb  w/contr.  ST225  329 

Seagate  30mb  w/contr.  ST238  379 

Seagate  20  mb  for  AT  ST4026  495 

Seagate  30  mb  for  AT  ST4038  525 

Seagate  40  mb  for  AT  ST4051  659 

Seagate  40  mb  for  AT  ST251  595 

Seagate  80  mb  for  AT  ST4096  879 

IOMEGA  BERNOULLI 

10  mb  w/card  1065 

10  +  10  w/card  1495 

20  +  20  w/card  1950 

BERNOULLI  PLUS  3495 

SYSGEN  Durapack  single  995 

dual  external/internal  1850/1595 

Mountain  20  mb  drive  card  499 

Western  Digi.  30  mb  drive  card  589 

Western  Digi.  20  mb  drive  card  549 

Plus  Hard  Card  40  859 

Plus  Hard  Card  20  649 

Priam  60  mb  AT  869 

Priam  43  mb  AT  685 


MODEMS 


Everex  1200/2400  109/225 

Hayes  1200B  or  1200  299 

Hayes  2400  int  or  ext  449 

US  Robotics  2400  direct  internal  179 

Ventel  Half  Card  1200  w/Crosstalk....259 
Vental  Half  Card  2400  w/Crosstalk....369 

Ventel  1200  Plus  239 

Ventel  2400  Pius   369 

MONITORS 


AMDEK 

410  $145 

310-A  135 

Color  600S  359 

Color  722  455 

PRINCETON 

MAX12   149 

HX12   419 

HX12E  469 

IBM 

Mono  850  $199 

Color  Display  8512  449 

Color  Display  8513  515 

NEC  Multisync  559 


SOFTWARE 


Chartmaster  $209 

Clipper  349 

Crosstalk  XVI   99 

D  Base  111   399 

Enable  2.0  379 

Fastback  89 

Freelance  Plus  339 

Framework   399 

IBM  Display  Write  IV  339 

Lotus  309 

Lotus  Hal  109 

Managing  Your  Money  3.0  105 

Microsoft  Word  3.1  229 

Multimate  Advantage  II  249 

Multiplan   119 

Office  Writer  5.0   259 

PFS  Prof  Write  149 

PFS  Prof  File  159 

PFS  1st  Choice  99 

R  Base  System  V  1.1  419 

Revelation   575 

Super  Calc  IV  1.0  269 

Symphony  1.2  439 

Turbo  C  65 

Ventura  Desktop  Publishing  565 

Volkswriter  III  149 

V.P.  Planner   59 

Word  Perfect  4.2  205 

Word  Perfect  Library   59 

Wordstar  2000  +  279 

Wordstar  Pro  4,0  249 


TAPE  DRIVES 


Everex  60  m.b.  internal  $550 

external  635 

Genoa  Galaxy  60  mb  intemal  739 

external  869 

Genoa  Galaxy  20  mb  intemal  589 

external  695 

Sysgen  Quic  60  intemal  949 

external  995 

Sysgen  20  mb  internal  575 

external  650 

Tallgrass  20  mb  int/ext  395/550 

Tallqrass  20  mb  internal  tape 

plus  25  mb  hard  disk  995 

Tallgrass  60  mb  external  tape  1050 


pric«  Subject  To  Change   p^^  Qrdcrs  Call:  1 -800-438-6039 
For  Shipping  Call:  404-860-6905.  For  Returns  Call:  404-860-6899 
 And  In  Georgia  Call:  404-860-7364 

BULLDOG 


COMPUTER  PRODUCTS 


Incorporated  ma  Georglm  Micro 
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■  FILE  RECOVERY 


Power  Tools 

MLI  Microsystems"  S55  Power  Tools  puts 
all  the  DOS  enhancements  you  may  ever 
need  into  a  single,  easy-to-use  package 


that,  once  made  memory  resident,  can  be 
at  your  fingertips  whenever  your  PC  is  run- 
ning. In  addition  to  all  the  normal  DOS 
functionality,  the  program  also  allows  file 
and  subdirectory'  recovery,  byte-level  edit- 


The  Monks  Made  Data  Conversion  An  Art. 
Shaffstall  Made  It  A  Science. 


From  the  disk  conversion  leader,  the 
Shaffstall  6000  is  designed  to  make  office 
automation  and  networking  more 
efficient  than  ever  before. 
The  revolutionarv"  Shaffstall 
can  open  a- whole 
new  world  of  office 

information  by  giving   

you  access  to  data 
and  text  from  any  PC 
or  word  processor 
and  letting  you  edit, 
jipdate,  file,  transfer 
and  more  without 
costly  and  error- 
prone  rekeying. 


The  6 
%Vi\  8' 


SHAFFSTALL 


O  CORPORATION 

UNKING  THE  LANGUAGE  OF  BUSINESS 


)00  reads  and  writes  from  5'/4". 
and  PC  Hard  Disk  files  for  use 
with  any  system.  Plus  the 
revolutionary  6000  can  be 
up  and  running  by  anyone, 
almost  immediately,  with 
any  IBM  PC  or  compatible 
system.  .And  it  can  pay 
for  itself  with  the  first 
200  disks  converted. 

So  come  out  of  the 
Dark  Ages  and  into 
the  future  with  the 
Shaffstall  6000. 
Contact  a  represen- 
tative today! 


1-800-248-DISK 


7901  EAST  88th  STREET  •  INDIA.NAPOLI.S.  IN  4625G 
317-842-2077  •  TELEX  276078  SHAFFSULL  INO  -  FAX  317-842-829'l 


IBM  is  i  trademark  of  Internilioaal  Bu&int'SA  Corp. 
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ing,  disk  diagnostics,  and  disk  optimiza- 
tion. You  can  also  search  the  disk  or  files 
for  strings,  locate  or  print  files,  change  file 
attributes,  and  find  out  the  technical  char- 
acteristics of  the  host  system,  a  disk,  or  a 
disk  partition. 

All  those  functions  are  unified  by  a  sin- 
gle menu-driven  interface  that  allows  se- 
lection by  either  function  keys  or  moving 
bar.  Make  your  choice,  and  Power  Tools 
asks  you  for  a  drive  letter,  then  automati- 
cally scans  through  all  of  its  subdirectories 
(necessitating  a  few  seconds  of  waiting).  A 
few  more  seconds,  and  it  displays  a  tree- 
structured  directory  you  pick  the  subdirec- 
tories or  files  you  want  to  work  on.  Unfor- 
tunately, Power  Tools  does  not  remember 
the  directory  structure,  and  you  are  forced 
to  gt)  through  the  sometimes  lengthy  scan 
every  time  you  choose  a  new  function. 

The  various  utilities,  such  as  copying, 
moving,  deleting,  and  verifying,  operate 
on  the  file,  directory,  or  disk  level.  You 
can  group  bliKks  of  files  for  common  ac- 
tion. Power  Tools  will  also  rename,  lo- 
cate, or  compare  files  or  change  their  attri- 
butes just  as  easily. 

You  have  your  choice  of  automatic  or 
manual  cluster  selection  for  undeletions. 
In  manual  mcxle,  the  program  selects  like- 
ly clusters  and  shows  them  to  you  to  accept 
or  reject.  The  recovery  is  made  directly  on 
the  disk  from  which  the  file  was  originally 
deleted.  No  direct  methcxi  for  subdirectory 
unremoval  is  supplied,  but  the  byte-level 
editor  will  let  you  sidestep  that  minor 
shortcoming. 


FACT  FILE 


POWER 
TOOLS 


Power  Toots 
MLI  Mlcrosyslems 
P.O.  Box  825 
Frdmingham.  MA  01701 
(617)879-2000 
Lbl  Price:  $55 
Requires:  320K  RAM. 
one  disk  drive.  DOS  2.0 
or  later. 

in  Short:  An  inexpensive  memory-resident 
menu-driven  DOS  command  and  enhance- 
ment program  with  uncmslng  and  subdirec- 
tory unremoving  capabilllies.  Not  copy  pro- 
tected. 
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■  FILE  RECOVERY 


■  Power  Tools  can  make 
files  contiguous  or  pack 
clusters  toward  the 
beginning  of  the  disk. 


Although  Power  Tools  won't  help  you 
recover  from  an  inadvertent  format,  it  does 
offer  disk  optimization.  You  can  select  the 
extent  of  disk  optimization  that  you  want 
to  have  carried  out;  Power  Tools  can  make 
flies  contiguous  or  pack  clusters  toward 
the  beginning  of  the  disk. 

When  you  make  Power  Tools  DOS  res- 
ident, either  by  making  a  menu  selection  or 
entering  the  program  with  the  option  -R  on 
the  command  line,  it  modifies  the  prompt 
to  include  its  initials  so  that  you  know  the 
program  is  awaiting  your  command.  (Of 
course,  thereafter  you  can  change  the 
prompt  to  anything  you  want  with  the  DOS 
PROMPT  command.) 

Press  Alt  and  =  (the  "hot  key"  combi- 
nation can  be  reassigned  to  avoid  conflicts) 
and  Power  Tools  will  pop  up  even  within 
other  applications,  allowing  you  to  do  your 
DOS  dirty  work  in  the  middle  of  a  spread- 
sheet. Making  the  program  memory  resi- 
dent imposes  a  big  penalty,  however,  con- 
suming over  207K  bytes. 

Power  Tools  is  so  easy  to  use  that  you 
probably  won't  need  a  manual,  which  is 
good  because  the  documentation  hardly 
rates  as  a  manual.  It  lacks  depth  in  describ- 
ing the  operation,  purpose,  and  limitations 
of  individual  functions. 

SafetyNet 

Whenever  an  aerialisi  tries  new  deeds  of 
derring-do.  he  spreads  out  a  safety  net  to 
protect  him  from  fails.  For  $59.95  Safe- 
tyNet software  gives  you  the  same  insur- 
ance by  saving  your  data  should  your  sys- 
tem come  crashing  down.  The  program 
from  Westiake  Data  Corp.  allows  you  to 
unerase  programs  and  subdirectories  per- 
fectly and  even  unformat  entire  hard  disks. 

Like  the  aerialist's  life-saving  net,  Safe- 
tyNet is  protection  that  requires  fore- 


thought. Its  file  recovery  option  will  not 
function  unless  you  install  SafetyNet  first. 

After  you  install  SafetyNet  (by  typing 
the  program  name  SNBoot).  it  swings  into 
action  by  capturing  DOS  erase  function 


calls  and  blocking  them,  preventing  CXDS 
from  freeing  previously  written  .sectors. 
Instead,  SNBoot  keeps  a  backup  copy  of 
the  disk  FAT  and  directory  in  a  special  hid- 
den area  of  the  disk. 


TO  Your  Software 


Irect  Access  professional 
hard  disk  menu  system 
speeds  the  way  to  your 
software,  one  keystroke  takes 
you  anywhere  on  your  hard 
disk . .  .via  the  Direct  Access 
express  route. 

Direct  Access  is  non-memory  resi- 
dent and,  once  installed,  lets  you 
choose  from  a  menu  that  you 
define.  You  can  move  quickly  to 
word  processing,  a  data  base  or 
to  any  program  on  the  hard 
disk.  Direct  Access  usage  Track- 
ing will  follow  your  every  move 
and  print  out  detailed  or  sum- 
marized reports  of  computer 
usage,  custom  Applications  allow 
you  to  execute  up  to  20 
lines  of  commands  with 
a  single  key  stroke.  Pass- 
word protection  at  all 
levels  keeps  your  valua- 
ble data  secure. 


Let  Direct  Access  speed  you  past 
complicated  DOS  commands  to  a 
more  productive  and  efficient 
computer  Take  the  Express 
Route  and  get  there  faster 


EDITOR 
CHOICE 


Delia  Technology 's  direct 
access  was  the  most  complete 
package,  offering  ease  in  use. 
customization  of  menu  selec- 
tions, and  a  sorting  function 
in  the  reporting  utility. 


Only  $89,95 


DElIATECHNOtOGY      (715)  852  7S75 


IK'VKA  'tU  EX  4-55.00 
SO-Oiy  ucney  Bick  Guarantee 
Not  Copy  Protectea 

can  ToU-Free  1-80O-2t2-MeNU 

1621  westgate  Roaa 
eau  Claire  wi  5470) 
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For  Only  $99.95  BOOKMARK"  Protects  \bu  From: 
ACCIDENTS 


BLACKOUTS 


BOOKMARK  pmtacis  you  against  loss  ol  vyork  i 
due  to  unexpected  incidents  'i-y 


time 


I  SYSTEM  CRASH 


'^■f  To  Order  Call  Toll  FREE  800-544-M  ARK 

In  California  Call  Toll  Free  800-543-MARK  # 

^  ■ . '.      ' f;»^  -  i^*    or  call  for  the  dealer  or  distributor  nearest  you.  yv 


Work  in  progress,  up  to  the  previous  BOOKMARK 
mtnl.  a  salel  .  , 

J 


FROZEN  KEYBOARD 


SjSMm  crashes  used  to  mean  complete  loss  ol  data  in 
memory,  but  no!  any  more 


When  the  keyt>oard  freezes  up  you've  got  to  retxM-and 
you  cant  even  save  first  But  with  BOOKMARK,  work  is 
ttiBaOy  sai/ed. 


Memory-resident  utility  software  that  automatically  saves  work  In 
progress  to  the  hard  disk  at  user-definable  intervals. 


ywc-vrft  <m  «t,«4*Eusor-     ty       Oi^^iai  Df  .r  •  PO.  Box  6055  •  Novalo.  Calilornia  94W8 


NOW  f**'" 

•  incrMMd  co«npMibt»tv  mciuomg  IBU 
DOS  ]  3  and  ptw^-tn  nard  diM  caDa 

•  N»w  UNDO  function  k«y 

•  fcidtbl*  indicstwn  option  ot  BOOKMARK 

•  X«irbo*rd  inpul  now  •poaan  aimunaivvouat 

Ounnq  SOOkHARK  i«v% 

•  Mw«nc«d  uaar  mo<M 


Conni"9 


soon! 


BOOKMARK  add-on  utility  tor 
extended  and  expanded  RAM 

applications. 

BOOKMARK  tor  Novell  Network 
workstations 


FILE  RECOVERY 


;UH  E  •  T  O  R 
M  CHOICE 


•  PC  Took 

•  The  Norton  Utilities, 
Version  4.0 

•  SafetyNet 

PC  Tools. /rom  Central  Point  Soft- 
ware, offers  the  mo.it features  for  the 
lea.st  money.  Not  only  is  it  the  lea.st 
e.xpensive  program  that  will  allow 
you  to  recover  era.sed  files,  removed 
directories,  and  accidentally  for- 
matted di.sks.  hut  it  al.\o  allows  you 
to  run  most  DOS  functions  from 
within  other  applications.  It  cott- 
sumes  a  modest  amount  of  memory 
for  its  power,  has  many  features, 
worh  well,  and  is  quite  polished. 

The  venerable  Norton  Utilities 
still  earns  a  tip  of  our  lutt,  t(K>.  The 
packafie  provides  the  most  func- 
tions— all  of  them  so  u.^efid  you'll 
wonder  how  you  did  without 
them — and  it  gives  you  the  best  doc- 
umentation and  the  .ilicke.s  t  pre.sen- 
tation.  Rather  tlian  buying  the  Ad- 
vanced Edition  at  its  $50 premium, 
however,  we'd  join  The  Norton 
Utilities,  Version  4.0,  with  PC 
Tools  Car  SJ9.95)/mW.  You'll 
pay  less,  get  all  the  added  abilities  of 
the  Advanced  Edition,  and  have  its 
resident  mode  as  a  bonus. 

When  it  comes  to  before-the-fact 
erasure  protection,  the  competition 
is  much  closer.  We  like  Design  Soft- 
ware's DS  Recover  because  it  gives 
you  a  second  chance — you  can  still 
unerase  files  that  have  been 
purged — and  the  program  offers 
more  features,  inclining  after-the- 
fact  file  recovery.  However,  with  its 
ability  to  exclude  temporary  files 
from  hs  protection,  Westlake  Da- 
ta's SafetyNet  edges  out  DS  Recov- 
er as  our  p/c/t. 


The  erased-but-protected  files  are 
stored  invisibly  on  disk.  You  cannot  ac- 
cess or  alter  them  in  any  way.  However, 
the  utility  SN  will  unera.se  them  automati- 
cally or  purge  them  fmm  the  disk.  After 
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vv7t/7  fullscreen  graphics, 
and  scroll. 


NOW  THE  BIG  PICTURE 
FITS  ON 
THE  SMALL  SCREEN. 


With  Project:Vision.  even  busy  people 
can  do  the  right  things,  the  right  way.  right 
now.  And  keep  connplex  projects  under  con- 
trol without  aggravation. 

Project:Vision  is  the  first  integrated 
project  planning  software  designed  for  nnan- 
L.yyith  too  much  to  nnanage. 

Even  if  you've  never  used 
aCantt  Chart  or  the 
Critical  Path  Method 
before,  you'll  feel  right 
at  honne.  In  fact,  nnany 
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Lotus  Is  a  registered  traderrwK  of  Lotus  Development  Corp. 


spreadsheet  users  start  creat- 
ing project  plans  without  ever 
cracking  the  manual. 

Project:Vision  zoonns  in  on 
five  levels  of  detail  to  show 
you  how  you're  doing.  And  it's 
easy  to  update  others  on  your  progress 
with  the  built-in  report  generator.  It  also 
links  directly  to  Lotus  1-2-3  for  forecasting. 

At  just  $349.  Project:Vision  could  pay 
for  itself  in  the  first  month  you  own  it. 
Perhaps  sooner  if  you  purchase  a  site 
license.  Why  wait  another  day?  See  it  on 
a  screen  near  you  by  calling  Inmax  at 
1-800-922-7774.  In  Washington  state, 
call  1-800-648-7775.  Or  write  to  us  at 
200  West  Thomas  Street.  Suite  110. 
Seattle.  Washington  98119. 

Project^ision 

INTEGRAm  PROJEG  PiANNING 
PROM  INMAX 


■  FILE  RECOVERY 


you  purge  a  file,  you  can't  recover  it  using 
after-the-fact  file  recovery  programs. 

SN  presents  an  on-screen  directory  of 
all  files  that  have  been  erased-but-protect- 
ed  and  lists  the  time  and  date  of  creation  so 


that  you  can  readily  distinguish  multiple 
erased  files  with  the  same  name.  You  se- 
lect one  or  a  group  of  them  using  a  mov- 
ing-bar menu  system.  Once  you  choose  to 
uncra.sc  or  purge  (and  confimi  that  action). 


"Mace  Utilities  4.0 
Best  Data  Recovery 
nere  is  Gets  Better" 


RECOVERY  FEATURES 

DIAGNOSE  checks  any  disk  for 
errors. 

REMEDY  fixes  errors,  automatically. 
UnDELETE  recovers  deleted  files  easily, 
automatically. 

UnFORMAT  recovers  from  an 
accidental  format  of  your  hard  disk 
even  when  MACE  was  not  installed. 

oef^  Floppy  UnFORMAT  recovers  from 
accidental  format  of  a  floppy  disk. 

FORMAT-F  floppy  formatter  Replaces 
DOS  FORMAT.  Includes  'RESURRECT 
option,  to  revitalize  weary  disks, 

pe^  FORMAT-H  hard  disk  formatter 
replaces  DOS  FORMAT  Guaranteed 
safe. 


PC  Magazine 
March  31.  1987 

Better! 


VERSION 

4.10 


Fast  UnFRAGMENT  quickly  reorgan- 
izes segmented  files  for  speedier 
disk  performance. 
VCACHE  buffers  data  reads  and 
writes  in  regular,  expanded  or 
extended  memory  for  dramatic  disk 
speedup. 

SORTD  Directory  sort. 
SQZD  Directory  path  optimizer. 
VSCREEN  Screen  speedup. 
VKETTE  Diskette  caching  for  floppies. 

.e^dbFIX 

Repairs  and  recovers  damaged  or 
lost  DBase  files,  automatically 

Advanced  performance  at  the 
same  good  price:  $99 


To  Order  Call        Paul  MOCG 


800-523-0258 

503-488  0224 


SOFTWARE 

400  Williamson  Way,  Ashland,  OR  97520 
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Safety.\et 

W  oliakc  Data  Corp. 
I'O.  Bo\  1711 
Aiisiin.T.X7S767 
i5l2i.':s-l()41 
List  IVict:  S>'->.'-)> 
Ki(|uiri"s:  i:sKKAM. 
one  disk  drive.  IX).S2.0 
or  later. 

In  Short:  t\  hclDrc-thc  lati.  insuranec-slyle 
erasure  proiecmni  ulilil\  lhal  als<i  unreinoves 
direcliirles  and  unlnnnals  |ir< Heeled  disks  lis 
abilils  loexelude  files  with  specified  name 
exleiisliins  makes  it  a  workahle  s\steiii  Not 
eops  proteeted 

CIRCLE S130M  HEADER  SERVICE  CARD 


SN  works  quickly:  it  can  recover  a  dozen 
files  in  a  few  seconds. 

As  with  other  programs  that  protect 
erased  data,  SafeiyNei  can  be  fouled  by  ap- 
plications that  create  extensive  temporary 
files.  It  preserves  each  temporary  file,  rap- 
idly consuming  disk  space. 

Luckily,  the  latest  version  of  SafetyNet 
includes  an  option  that  excludes  specified 
files  from  the  protection  process,  as  deter- 
mined by  filename  extension.  Up  to  ten 
extensions  can  be  excluded.  For  instance, 
excluding  the  extensions  .TMP.  .$$$.  and 
.BAK  will  preclude  the  preservation  of 
most  temporary  and  backup  files. 

In  addition.  SafetyNet  comes  with  three 
short  utilities  to  turn  its  protection  features 
on  and  off  and  to  display  its  current  status. 

When  you  run  SNBoot.  it  copies  the 
disk  directory  and  FAT  to  a  special  place 
on  the  disk  so  you  can  reconstruct  the  orig- 
inals after  a  format  command.  Unformats 
are  effective  only  for  data  saved  before  the 
last  time  you  ran  SNBoot  and  backup 
FATs  and  directories  were  written.  Never- 
theless, it  will  save  most  of  your  hard  di.sk 
contents.  {SafetyNet's  unformat  does  not 
work  with  floppies.) 

SafetyNet  may  be  the  ironclad  insur- 
ance policy  you're  looking  for.  especially 
because  its  filename  extension  exclusion 
feature  sets  it  apart  from  other  such  pro- 
grams and  makes  it  a  workable  system.  lIS 

Winn  L.  Rosch  ix  a  contributing  editor  of 
PC  Magazine. 
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TURBO  PC/XT 

256K  Memory,  360K  Brand  Name  Floppy  Drtve, 
135  Watt  Power  Supply  Slide  Case, 
AT  Style  Keyboard,  44MHz  Clock  Speed, 
(KeyixMrd  Selectable),  8  Expansion  Slots 


936 


with  Systmn 
CorD  Only 


PC/AT 

6-S  MHz  SwHchable,  512K  RAM  Expandable 
to  1MB  on  Mottierboard,  a  1.2MB  Floppy  Drive. 

192  Watt  Power  Supply,  Dual  Hard  Drive 
&  Floppy  Controller  Card,  AT  Style  Keyboard 
and  cloclicalendar  with  Battwy  Back-up. 


SYSTEM  A 

MIT  XT  Monochrome  System 
MITTurtx)  XT 
MIT  Monograph  ICS  Card 

With  Pnn'er  Pan 

MIT  Amber  Monitor 
vmiSwhnlTmStana 
Mrri/O  SwW/Clock  Cvd 
Mn'40utM 

SurgtSuppnssor 

SYSTEMS 

MIT  XT  Color  System 
Mrr  Turbo  XT 
MIT  Color  Card 
With  Printer  Port 
IMT  RGB  Color  MonMor 

Mm/0  Swlal/Clock  Card 

Mrr40uiM 

Surge  Suppressor 

SYSTEM  C 

IMT  AT  Monochrome  System 
MIT  8  MHz  AT 
MIT  Monograph  ICS  Card 
ItWh  Pnnle'  Pon 
MIT  Amber  Monitor 
With  Swvaim  Stand 
MITATMuWVOCMtl 
•iirr40ulM 
Surge  Suppressor 

SYSTEM  D 
MIT  AT  Color  System 
MIT  a  MHz  AT 
MIT  Color  Card 
With  Piinar  Pon 
MIT  ROB  Cotor  MonHor 

IMT  AT  Mum  I/O  Cwd 
Mrr40utlei 

Surge  Su(i(irvssor 

Turbo  PC  XT  w  540K  S  1  Dnve  with  Sytfm  Order  Only  J  379      Turto  PC  XT  w  640K  t  1  Drive  »  20  MG  Krtft  SytUm  Onhr  Only  (749 

TuAo  POXI  w^tOK  «  2  Drives  bMi  Syslm  Order  Only  S  456     Tuito  PC/XT  w'S4aK.  1  Dnve.  30  MG  aM  Sysltm  Oi^  Onty  t  ai9 

Hardware 


Alp>  MINTfOS 

AIMoM   Cal 

imtficr  Mmcn  CjK 
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NEC 
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Prmcnor  Grapncs  Monnn  Cal 


AST 

MoDKBO    II399 

ModrtlJO    2099 

Moan  140    2449 

NEC 

MilnpnO   1339 

Buuness  Partnfr   719 

V  Panntr   H9 

EiK  fmti  Dual  Dnw   1429 

ToaNba 
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An 
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299 

355 


Pkn  Hire  CM  70  Mrg«ytt   «09 

Ouidran 

OuaOEGAPtA   295 
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n  Moi»8    C*l 

VMto-I 

Ve9>D(*j»f   M 


Afidwr  AutamaHor. 

Ancfior  Eipms   S  185 
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12(]Oew.'5o(twn 
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US 


PaiswMd  1200    149 

Counn  2400    33S 

Mitrolr*24O0   J35 


Software 


■MMO  MOCtSSOIS 

LfaOng  Edgt  Word  Protruor   t  2S 

Lf«]ingE()gtW'l>w«iSpMtMn9   59 

Mitroscfl  Word  3  II    ,   17$ 

MiAimatc  ftmrtxf  II  CjN 

Pf5  PlotesovalWrilf   99 

Vo*swr«B  3   IM 

VolnwTOr  0(*«  Plui   59 

Wtoan  Nn>  world  wnin   ts 

WorO PBlfO |Vn  421   195 

Worduarw^utar33l    It2 

Worosar  Pro  Part  4  0    233 

WoriSUrWXlftaiO   299 


Do«an  t  ScM  KWPcrtcasi   •  92 

Tonus  Managni  Vour  Monn   105 

OBKTOP  PUMJtMmC 

Harvard  ProltsiJOnalPullWw   1329 

Nwynastfr   48 

PagrmalcB   479 

PfS  FraPlttiW  Cal 

Vtfwa  PUOWwig    499 

OOWTTIS 

Ma<rt  MO  ;  lOty  1001   I  83 

Mairll  MD.2H0  (Oty  100|   19$ 

MaxM  M25  lOty  lOOj   tS 

SonyMO-2IOty  l»l   1$ 

SonySWiOty  1001   107.50 

Sony5'/4   80 

coMHUucAnoan 

CoinpiSm  Sum  «   I  19 

CrossakXVl   89 

Mnoioft  VtBS   137 

Mto   S3 

RrrnoiF   99 

Smartcomll   79 

IMTMIATM  IOrT«MM 
Aotty   S  $$ 

ErulW20  Ca* 

f  ramnwdi  II  39$ 

Pf5  IstOoicf   92 

Sman  Sofiwarr  Sysrm  3  I    419 

S^npTuny  439 

etAPmcsMKi 

Harvard  Pmcnadori  OaprKs   1179 

MSI  Mousr  IPC  MoustI  vtO  Hak)  B   93 

McroscABussMousriO   191 

MtroioftCMn   lU 

U(nHa(iSflialMcusr60   Ill 

PCBussPlusMousf  |N(wV*r|   99 

PCMousf  iNrwVnl   99 


sniiAiMNim 

HAl   1104 

toius  |.2-3V(r  201  Cal 

M«iplar>30   109 

iu()malc4   249 

T*fl   35 

VPPlarvKr   47 

Oppw    5375 

dBase  111  Ptfi   379 

DSXl   92 

Eurrtta   $$ 

Paradm   359 

PfS  Protesjonal  (*   112 

Pnnaoon   449 

R8asc5000SysiaiiV  Cal 

UTHmn 

Broowyn  Bndgr   s  75 

Carousel  20   29 

OisliO|»nKrr20    29 

OoulllrCX}540   25 

Fasitiadi   90 

Hoint>asr25   40 

Mcrasoll  Wlnikws   55 

NononUMn40   49 

Now  It  Plus  Cal 

PC  Tools   19 

SaMidc  lUnprolKttdl   45 

raojia  MiiiniWiiiT 

Harvard  Total  ProfaManagir  8   i2l2 

MmsdllPrqiKI    219 

Sl4»r  Ploea  f»«   249 

Tmrtneio  235 

LANCUAGU 

Basic  ConpclR  iMoosoni   UI9 

C  Compdrr  IMnoioftl    249 

CoeolComp4n|AilaDso't|   385 

Fortran  ComplrrlMcrosoftJ  40   249 

Utwe  C  Comp*ler   234 

Macro  Assemtter  [AAcrosoftj    83 

Pun  C  Intrrprrtrf   44 

Pyan  McFanan  Fortran   339 

Ryan  McFalUn  Cotwl   539 

Pascal  Complin  IMoDuftI   145 

OuKk  Basic  30   55 

TutnBasic   55 

riaoaJiM»Pack(NnvVR|    159 

TU«OPlSCalw«»7  4  3CO   55 

Tiabo  ftQl09    54 

Tutio  frdoq  TootXM   55 

TurtK)  DataBase  Tool  Boi   38 


No  C^•^a•  for  VISA  and  Uattarcard 

You  P«r  9m  GrOur«  St^nMng  -  Wt  Pay  Vw  M 
Oram]  Slaving  1  HanAng  Seoo 

ftm  Aa  A«DkM  ONLY  lo  ordw»  up  10  i0  KM  4  OiW  $90 
All  produa  c«fnM  •  manufjclurw  1  warranlM  M  Quangmti.  IBIIMII. 
In*  ponoo  r«Ma<d9»t  1  promottonal  prograim  n  riandM  br 
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•  Pf<tx%  T«rm«  t  AvalBbiMv  9ub(M9  19  Chino*  Wnriout  Hcmam 

CM  Iwtor*  Mfbmming  P.O.  ! 
Wb  Oo  NM  GwwviM  ~ 
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•  Ontor  Procvssmg  (602)  224-9345   MorvFn  lOHO  a-m  -3D0  p  n 
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IMMEDIATE  DELIVERY 


Computer 


IBM 

XT  256K  2DH $1375 
AT  339  1.2  Meg,  512K 

30  Meg.  8MH  ••••$3400 
8530-2  2  DR  (720K), 

640K,  8MH $1677 
8530-21  1  DR  (720K|, 

640K,  20M,  8MH**$1787 
8550-21  1  DR  (1.4M), 

1MB,  44M,  10MH***$2970 
8560-41  1  DR  (1.4M), 

1MB,  44M,  10MH"$5461 
MONO  DISPLAY  8503 

 * $240 

COLOR  DISPLAY 
8512/8513/8514 

12V14'716" 

•••***$550/$634/$1440 

COMPAQ 

DP286/1  1  DR,  256K, 

12  MH $2117 
DP286/1  1DR,  512K,  4GM, 

12  MH $3400 
DP386  1.2  MEG.  1MB, 

40M,  16  MH,  80386'*$46gS 
PORT  III/2  1  DR,  640K, 

20  MEG,  12MH"**$4400 
PORT  III/4  1  OR,-  640K, 

40  MEG,  12MH***$4900 

COMPATIBLE 

Our  XT  Turbo  System. 

1  DR,  256K,  BMH****$489 
Our  XT  Monochrome  TurtM 
System,  with  color  card, 
and  mono  monitor* ***$667 
Our  XT  Color  Turtio  System 

1  DR,  512K $1050 
MULTITECH  900  1  DR, 

512K,  10MH $1495 
Our  386  16  MHZ  System. 

1  DR,  1  MEG.  40MB 

 $3650 

Our  compatiDles  tiave  a  30  day 
satistaction  guarantee 


LapTop     n  Graphics 


Input 


Logic  Mouse/Bus*"$499 
Mocrosofi  Mouse/Bus 
Ser. $109/$119 
Mouse  System/Bus 
 $109 


Floppy  Drives 


Hard  Disk 


NEC 

Multlspeed  2  DR.  640K 
 $1450 

TOSHIBA 

1100-t- ,  2  DR.  640K 

 "$1599 

3100.  1  DR,  640K,  10MB 
 •••••$2900 

FUJITSU 

360K  1.2 $79/$115 

TOSHIBA 

360K  1.2,  3.5' 
 $99/$129/$129 

SEAGATE 

20MB  ST225  KIT $319 
30MB  ST238  KIT $369 
40MB  ST251  KIT $599 
30MB  ST4038  30  MLS*$519 
40MB  ST4051  30.MLS*S585 
BOMB  ST4096  30  MLS*$999 

MINISCRIBE 

40MB  28MLS $599 
BOMB.  28MLS $869 

ALLOY 

20/25MB  For  PC/XT  or  AT 
 $359 

40MB  For  PC/XT  or  AT  INT 
 $499 

BOMBFor  PC/XT  or  AT  EXT 
 $719 

EVEREX 

20MB 

INT/EXT  •***$549/S669 
60MB 

INT/EXT  •***$749/$849 
ARCHIVE  INT 

40MB  For  XT********$459 
40MB  For  AT *$499 


Tape  Backup 


ATI 

EGA  WONDER  ****$239 

CLONE 

MONOCHROME 

+  PORT**** $99 
COLOR  +  PORT 
 ****$89 

EVEREX 

EGA**** $195 
EDGE $219 

HERCULES 

IN  COLOR  CARD*** $339 

NEC 

GB-1  EGA $359 

PADADISE 

AUTO  EGA  480 $379 

QUADRAM 

PRO  SYNC*******$339 
STB  Chauffer  HT**$175 
EGA  Plus********$295 

VIDEO  7 

VEGA  DELUXE S239 

AMDEK  410A 

 •••**$159 

CTX  COLOR  **$269 

MICRO  DISPLAY 

GENIUS  402*****$1295 

NEC 

MULTISYNC $559 
MULTISYNC  PLUS  '$959 

PRINCETON 

LM  300 $1049 

SAMSUNG 

MONO/COLOR/EGA 

 $79/$269/$399 

SONY 

MULTISCAN  1302**$599 

MITSUBISHI  1371 

DIAMOND  SCAN***$549 


ppcAmencan 


Plotter 


HEWLETT 
PACKARD 

7475A $1550 
DRAFT  PRO  *****$46B0 


Printer 


EPSON 

LX86/FX86E***$199/$3B5 
FX286/FX286E 

**$477/$515 
EX800/EX1000 

 $511/$713 

LQ2S00 $988 

OKIDATA 

182/192 +  /193  + 

 $240/$399/$499 

292E/93E****$465/643 

NEC 

P  660/CP660  COLOR 

 $457/$559 

P  760/CP  760  COLOR 

 $643/$730 

P  560XL/P960/XL 
 $952/$1210 

TOSHIBA 

321  SL/341E 

 ****$519/$699 

351  Model  11/351  Color 

 $952/$1076 

PANASONIC 

1080l/1091l***$169/$185 


Laser 


1-800-654-5365 


-foehSuppoH  InCACaH 
.      ..  Jlli!?il?il!5i  1-«00-44».47M      (714)  784.1184 


EPSON 

laser  Primer  $1599 

HP  SERIES  II**$1B50 
KYOCERA  F1010 

.*.......******.*S2722 

OKIDATA  Laser  6 

 $1599 

QMS  KISS*****$2495 
TOSHIBA 

Page  Lazer  >2  pages  per  mnuie 
•*  •***$2499 


liinn*:  Orders  shtpped  same  diy  on  all 
stockx)  products.  We  accept  Visa.  Master- 
Card, 3%  extra  on  Amex.  wire  transfers, 
Qualified  PO's  and  CODs-  All  products 
guaranteed  to  tx  »» lalea  wiswi  availal*. 
Only  lactory  sealed  and  tully  warranteed  pro- 
ducts stocked  PC  AfTwncan  oftends  a  year 


Multifunction 


AST 

Six  Pack  +  $159 

Premium  256K  ****$199 
Rampage  PC  2S6K***$2S7 
Rampage  AT  512K***$399 
Advantage  Premium 
 *•* $433 

CLONE 

DISK  I/O.  P.S.CL.G 

 $89 

Multifunction  Six  Pak 
 $89 

EVEREX 

Maxi  Magic,  2MB,  OK 
EEMS $129 
I/O,  P/S/ $69 

CHIPS 

2S6K  150  NANO/120  NANO 
***************$30/S43 
64K  150NAN0  •••****$15 
386,  256K  RAM $10 
NEC  V20/V30***$20/$25 
8087-3/80287-6 

 $109/$185 

8087-1/80287-10 
 $214/$324 


Scanner 


PRINCETON 

lS-30  w.'OCB  bort«are**$1046 

HP  Scan  Jet  ****$1295 


Modem 


EVEREX 

1200/2400  •***$99/$199 

US  ROBOTICS 

1200/2400  INT 

 $109/$179 

1200/2400/9600  EXT 
 $115/$369/$699 

MIQENT 

POCKET  $14« 

TOSHIBA 

Modem  1200  $324 


tinted  manufacturer  's  warranty  to  tie  free 
from  detects  in  malenals  and  nertananslicp, 
on  all  products,  except  for  dnves  wtw's 
warranty  is  90  days  Returned  items  must 
t»  snipped  prepaid  and  insured,  and  must 
Pe*  a  (1i«flA)  number  on  tfie  slupgnig  laoel. 
Prices  are  supject  to  ctiange 


Manufacturers  name  brand  products  ars  rtglst»i»d  trademarks  ol  thost  rtsptctlva  companits. 
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m  Productivity 

■  PC  LAB  NOTES:  TSR  PROGRAM  MANAGEMENT  ■  JEFF  PROSISE 

Popping  out 

your  pop-ups  

Unloading  resident  programs  usually  means  editing  your  AUTOEXEC  .BAT  and  rebooting. 
INSTALL  and  REMOVE  let  you  pop  TSRs  in  and  out  on  the  fly. 


The  pop-up  utilities  we  all  take  for 
granted  today  won't  even  run  under 
the  operating  system  introduced 
with  the  original  PC  in  the  fall  of  1981. 
DOS  1 .0,  which  in  many  ways  mirrored 
the  then-popular  CP/M  operating  system, 
lacked  what  every  memory-resident  pro- 
gram must  have.  Only  with  DOS  1.1  did 
the  PC's  operating  system  provide  a  termi- 
nate-and-stay-resident  feature — better 
known  by  the  acronym  TSR — that  allows 
a  portion  of  code  to  attach  itself  to  the  oper- 
ating system. 

Beginning  with  DOS  1.1,  memory 
claimed  by  resident  code  could  be  set  aside 
and  protected  from  being  overwritten  by  a 
subsequently  loaded  file.  The  ease  with 
which  a  program  could  be  made  resident 
brought  to  the  PC  world  a  host  of  util- 
ities— SideKick  and  Super  Key,  to  name 
but  two — that  let  you  do  everything  from 
maintaining  an  electronic  desk  to  imple- 
menting complex  keyboard  macros. 

Although  the  TSR  tradition  has  been 
carried  on  with  every  release  of  DOS  up 
through  the  current  version  (3.30),  one  of- 
ten-needed additional  feature  is  still  con- 
spicuous by  its  absence:  the  ability  to  re- 
move resident  code  from  memory. 
Interrupt  27h  and  DOS  function  31h,  the 
vehicles  that  allow  a  program  to  remain 
resident  after  completion,  have  no  direct 
complement.  Unless  a  TSR  includes  its 
own  facilities  to  reverse  the  installation 
process,  there's  no  way  to  clear  memory  of 
an  unwanted  TSR  utility  other  than  to  re- 
boot the  entire  system. 

Theoretically,  writing  a  TSR  deinstal- 
iation  utility  is  easy.  A  resident  program 


does  two  things  not  typical  of  a  normal 
one:  it  doesn't  release  the  memory  blocks 
it  occupies  upon  termination,  and  it  chains 
to  itself  one  or  more  of  the  interrupt  vectors 
stored  in  low  memory.  All  it  takes  to  erase 
a  resident  program  from  memory,  there- 
fore, is  the  two-step  process  of  reclaiming 
the  space  and  restoring  the  altered  interrupt 
vectors. 

Practically,  it's  easy  enough  to  take 
care  of  the  displaced  interrupt  vectors. 
What's  more  difficult  is  letting  the  operat- 
ing system  know  that  the  memory  occu- 


PC  LAB  NOTES 

INSTALL  and  REMOVE  juggle 
your  TSRs.  and  PCMAP  charts  your 
memory. 

PROCiRAMMING/lTILITIES 

DR  injects  flic  management  abilities 
into  directory  listings. 
SPREADSHEET  CLINIC 
Zapping  out  range  names:  opening  up 
to  extended  ASCII  characters. 
CONNECTIVITY  CLINIC 
Serving  up  the  lime  and  date  on 
workstations  bv  caliinu  NE  TUIOS. 
POWER  USER 

Dropping  a  cap  in  Microsoft  Word; 

finding  your  place  in  files. 

USER-TO-USER 

Setting  the  coU)rs  while  you  blank  the 

screen:  testinu  lor  the  EGA. 

PC  TUTOR^ 

Boolean  operations  on  binary  bits  and 
how  the  assembler  adds  them  up. 


pied  by  the  TSR  program  is  free  for  reuse 
by  another  program.  The  removal  utility 
must  know  exactly  where  the  resident  code 
lies  in  memory.  Moreover,  although  DOS 
provides  convenient  functions  for  freeing 
up  memory  (see  the  accompanying  sidebar 
"DOS  Memory  Management"),  the  deal- 
location requests  must  reverse  the  original 
allocation  requests  DOS  made  when  it 
loaded  the  TSR  very  specifically.  Thus,  a 
prerequisite  to  writing  a  removal  utility  is 
understanding  just  what  goes  on  behind  the 
scenes  when  a  file  is  loaded  for  execution. 

By  using  the  pair  of  utilities  I'll  present 
here,  you'll  be  able  to  freely  shuffle  resi- 
dent programs  in  and  out  of  memory.  IN- 
STALL and  REMOVE  woric  together  to 
eliminate  the  need  to  reboot  in  order  to 
purge  the  system  of  resident  code.  You  can 
selectively  erase  TSR  programs  in  the  re- 
verse order  in  which  they  were  loaded, 
eliminating  one  (or  one  group)  at  a  time 
while  leaving  underlying  ones  active. 
And,  so  that  you  can  check  exactly  what's 
happening.  PC  Magazine's  Robert  L. 
Hummel  has  provided  a  logical  addition  to 
INSTALL/REMOVE  in  the  form  of 
PCMAP.  a  short  utility  that  displays  a 
memory  map  of  the  names,  addresses,  and 
sizes  of  all  your  currently  loaded  pro- 
grams. (See  the  sidebar  "A  Memory- 
Mapping  Utility.") 

GETTING  YOUR  COPIES  All  three 
programs.  INSTALL.  REMOVE,  and 
PCMAP,  are  available  for  downloading  by 
modem  (without  charge)  from  the  PC 
Magazine  Interactive  Reader  Service. 
Downloading  instructions  are  contained  in 
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«r  i*«OD'UCTl  VlTY 


■  PCLAB  NOTES 


|IIIRJtti..(Xm  fur  the  IM  MllWMl  CWqiUt*!  -  19*7  tig  itt  PCuaiM 


f 

tar.count 

tegnent  table 

vectut  tatle 
first  tali 

oldiwi 
; 

•utbbr 


cegmcnt  i*tA  |4lb*AC  *0 
ucg  lllfa 


I  skip  dat*  WM 


iltf  1 

dw  64  dup  (7) 

dt.  il.i   l! „ I ■    .,  .  ■ 
Ob  15 

dw  2  duj.  t?i 
db  13,U,'Nu  lOORi  foi  more  '  ,  13,  le,  '  $' 

Ob  *Co|/>'rt4ht  ISM?  ZilC'tuvli,  Publiihin^  Cu. 


iAiial*cr  of  Ttn*s  instBllad 

:INSTU.L  stdtas  flag 
.-bti'EAvie  f<'C    intcrruil  lAli  VVCtOr 


;NEM1AH  loatine  ir.teic«|«B  COlJs  t»  int*IKU|A  IM*  If  tb*  tulWtliJi  iWdt  HI  M 
;iE  44h,  then  the  InKtAllBtlMI  Mt*  llbl*  HOT)  M^Mrtlt  IB  Itttoioed  in  E8. 


op  ali,4«b 

J*  fiwlMil 
}ttp  old  J  Ah 

d«c  tih 


tVMbl*  ir.tVIBOIitll 

lis  Lh«  tuoctftui  «g«v  44kT 
ryes,  then  handle  tbtr  call  h»r» 
nunc  to  the  real  int  lAh  handler 

iflaLt-  v'utct:r.i  kudi:  LC'j.xrr.t   in  t^S 

idav-ment  BH  to  veciiy  call 
iratum  i«  calling  rwidoc 


llllSTALL  I.  ut  ir  t- 
I-  

iiutall  ini. 


v^ttimta.  dita  oatdad  (m  daiMtalltttMi. 


■■•ilii  kv  dtk*iialntik«  a(  ikti  ai  tlM>  tiiat  call  to  iKtTMX. 


si.t  Uk 
]•  ir.sulll 


icall  int  lUk,  (uiiirtkMi  44b 
iMi«>rrbr 

lV«s«  tban  IKtTMX  ir  tanaottH 
inei  tban  tbab  ib  Iba  iitat  call 


tSw  at  tbtie  la  iiM«t  iv  lacord  ttaa  inatallaticn  of  anatbat  TSb. 
innallli 


•uv  difOffMt  tai  caimt 
cap  wutd  {iir  eat|da|«S2 

nov  jh,9 


ilAiM  LI  to  autallata««  «.vant 
lattll  iMM  tut  nvr*  TJt|i*aT 
iy««r  tban  wvnt  ai.ua 
taOf  tban  i>raitt  arivi  sAawga 


int  21h 

let 

I 

tjncieneni.  the  count  of  TSIt*8  anstallad  and 
(block  sagaant  values. 

iMtall2i       Mr  ««tai|di| 

Inc  word  ptr  anildi) 

i-tv  cl  ,2 

^dd  ax.oifaat  aaa»ant  tabla 

»uv  diiSx 
mm  tatldilfCS 
BMiv  aXfCaiiacbl 
pMr  aai|da*ai«aR 

I 

aOsHT  tba  aat«iia|ic  ««tft«x  labla  fro*  Itw  wmvty  ant»  atoiata. 


icaiaiiiiatd 

i«c«id  tiwtwt  HP  and  dnvira 


la  AS 
tinciaaant  cuunt 
multiply  by  4 


;cotn^let*  L.[lfcet 
itranaCer  to  ui 

isavt  cuxrant  coda  at^Mat  wIm 
i«*t  tftv  blotfb  aaipant  cm  w» 
lacoia  at 


push  da 

KOI  ax. ax 


assuKe  ditr.Otbanv 


laa  ditVa«toi  ibbit 

mav  cx,S12 


ds:roda 

t  t>een  iralled  aar*  bafuta* 


fsava  Dd 

ilioant  DBiii  to  ant  vactor  tablt 


ilioint  UiOl  to  atoia«a  aroa 


1 512  words  to  awe 
jclear  DF 

tsuspend  ir.tettuptH  curing  I 
fcopy  vector  table 
irtatota  intaciupta 
iraatvta  m 


cap  fiiEt  ^-all.a 
]c  inatalU 
w-ov  ax  1 3^1  Ah 
int  :ih 

•ov  oldlAb  vactoc.bE 
Buv  uldlMi.varivf  |2|aaa 
aov  ab.2fib 
laa  di.aawlAb 
ant  31b 


I Taraiaatt-bat-atay-taaadant 
UatallSi 


•w  dSfOffaat  aaatall 
int  27b 


iCL;et  the  intctiupt  lAli  vtCtOf. 

tis  this  the  licst  call? 

then  skip  abaod 
;<jet  old  IncassDft  lAb  VOtftoc 

latoia  it 

it«ant  voctoi  to  NUaCN  coatiaa 


ilioiat  m  to  and 

1 1  axaiaat»-bttt-atairK«aa4Mit 


and  ba^in 


INSTALLASM:  The  assembiy  language  source  axle  for  INSTAIM.COM. 


m 

WUI  —  (ASIC  mOGMR  10  CUATX  IMr«U..aM 

310 

DATA 

111, 

Ill, 
111, 

119, 

32, 

1.2, 

Ill, 

114, 

12, 
47, 

722 

11. 

orm  •utaTM.L.cm*  u  •!  ua  •  1 

12. 

DATA 

109. 

114, 

111, 

13, 

10, 

34, 

S41 

12. 

PILLU  .1,1  AS  AS 

Ill 

DATA 

Ul. 

112, 

121, 

114, 

Its, 

103, 

104, 

116, 

•11 

l]t 

aiEciisaii  •  • 

14* 

OiT* 

12, 

49, 

57, 

56, 

55. 

)2, 

90, 

105, 

4T( 

!«• 

FOR  I  •  1  10  21 

IM 

Bum 

Ul, 

112, 

45, 

6», 

97  . 

lie. 

105, 

115, 

112 

IS. 

LIKESUH  -  • 

](• 

DATA 

12, 

11, 

117. 

9a. 

109, 

105, 

115, 

104, 

7S« 

160 

FOR  J  -   1  TO  8 

lit 

DATA 

lis. 

111, 

103. 

32. 

67  , 

Ul, 

46 , 

74, 

448 

17» 

B£AD  BYTl 

3» 

DATA 

Itl . 

112, 

102, 

32, 

be, 

lU. 

111 , 

115, 

757 

Id. 

CHCCKSUn  -  CHECRSUn  *  BVTfc 

in 

DATA 

1>S, 

lis, 

101. 

251, 

12H  , 

252, 

6H, 

116, 

1114 

1«> 

LINCSUII  •  LIKECUH  •  BITE 

4» 

DATA 

s, 

2S4, 

46, 

255, 

46, 

114, 

5, 

14, 

7, 

S12 

211 

IF  ism  •  >Mi  nuK  uiT  *«  ■  aiMcnn) 

41i 

oim 

217, 

207, 

ma, 

6B, 

50, 

255, 

20S, 

U2t 

21t 

PUT  11 

42* 

0M» 

2i, 

120, 

255, 

255. 

116, 

5. 

198, 

t, 

fM 

22. 

KEXT  J 

4]« 

DATA 

113, 

5, 

1, 

191 , 

3, 

1, 

38, 

131, 

Stl 

2]a 

READ  LINECHECR 

44. 

DATA 

41, 

32. 

U4, 

9, 

100, 

9. 

141, 

22. 

S4I 

2<. 

IF  LIKECHECK  <>  LINUOII  IHOI  nlKr  'tCtot  IB  UM*I>M  «  U 

•  1 

til 

DATA 

138, 

5, 

205. 

31, 

195, 

18. 

139, 

5. 

758 

241 

IF  1  ^>  1  GOTO  25. 

461 

DATA 

10. 

255, 

5. 

177, 

2, 

211, 

224, 

5. 

917 

2«2 

iMT  u  •  aiu(t) 

47. 

DATA 

S, 

1, 

119, 

24>, 

11. 

141, 

11. 

44. 

ill 

141 

fw  K  •  1 10  ti>a 

4M 

S«W 

1U> 

44, 

(, 

11. 

117, 

•*. 

4U 

M4 

Nf  U 

«M 

DMS 

u. 

142, 

2U, 

SI. 

241, 

il: 

M* 

14S 

■HUT  ■ 

sn 

DATA 

141, 

*S: 

111. 

1, 

lis. 

t. 

2. 

292. 

in 

2Ji 

NEXT  1 

91. 

DATA 

250, 

243, 

lis. 

2S1, 

31, 

128. 

42, 

133, 

1243 

2«i 

CLOSE 

i2a 

DATA 

1, 

114, 

21, 

104, 

24, 

53, 

285, 

418 

27> 

IF  CUECRSUH  -  1999.  THEN  PKIKT  'iiuccea&lul  CaB|il.tiCOl"  t  DD 

sit 

DATA 

13, 

137, 

11, 

134, 

5, 
22, 

141, 

i. 

lie, 

421 

2U 

ramT  'COM  (11*  i.  not  valadl*  i  end 

4U 

541 

DATA 

S, 

IM, 

17. 

141, 

211. 

5, 

215, 

814 

2M 

Wlk      231,      224.        4.        (,        t,        •,  •> 

Si. 

OATA 

M. 

>M, 

227, 

>, 

2*». 

1»> 

•> 

*ts 

Mi 

mn      «.      1.     11.     M.     n.    tii.     12,  114. 

IM 

INSTALL.BAS:  A  BASIC  program  tluit  willmiivmatu  alh  createlNSTALL.COM. 


a  sidebar  of  this  issue's  Programming/Util- 
ities column.  Three  versions  of  each  pm- 
gram  are  on  PC-IRS:  a  ready-to-run  .COM 
version,  a  source  axle  .ASM  listing,  and  a 
BASIC  (.BAS)  program  that  can  be  used 
to  prcxluce  the  .COM  version  simply  by 
running  it.  U"  you  do  not  have  a  modem, 
you  can  enter  the  appropriate  listings  from 
this  article  at  your  keyboard  (INSTALL 
ASM  or  INSTALL.BAS).  The  listings 
for  REMOVE. ASM.  REMOVE. BAS, 
PCMAP.ASM,  and  PCMAP.BAS  are 
also  reproduced  in  this  article. 


USING  INSTAUVREMOVE  Nonnally, 
a  TSR  utility  is  loaded  simply  by  entering 

its  name  at  the  DOS  prompt  or  as  an  cntrv 
in  your  AUTOEXEC.BAT  file.  In  order  to 
be  able  to  control  the  loading/unloading  of 
each  TSR,  you  must  run  the  INSTALL 
program  before  each  TSR  (or  group  of 
TSRs)  is  loaded.  That  way,  pertinent  in- 
formation needed  for  removal  can  be  inter- 
cepted and  stored  away.  The  syntax  for 
INSTALL  is 

INSTALL  \namelist] 


where  numelist  is  the  name  of  the  TSR  util- 
ities connprising  the  gnnip  about  to  be 

loaded.  The  nanwlist  piirameter  is  an  op- 
tional descriptor  containing  up  to  1 19  char- 
acters; it  does  not  have  to  match  the  TSR 
filenames.  The  descriptor  is  ased  in  the  list 
of  installed  utilities  presented  when  RE- 
MOVE is  requested  to  perform  a  deinstal- 
lation. 

The  INSTALL  utility  is  perhaps  best 
understood  if  you  think  of  it  as  a  sort  of 
bodunark  applied  to  the  operating  sy.stem. 
When  INSTALL  is  invdced,  it  records  die 
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Copyrighted  material 


.COM  lor  th*  IBM  t>«t«on«l  Cokputsi  -  1987  by  Jmtt  PioatM 


tai^count 
v«ctor_t«bl* 


•qu  $l93h 
equ  •IfSh 
•qu  llS&h 

••9i«nt  p«ca  public  'coda' 
•acuM  cs :  coda  (ds:  code 
or9  IMh 
imp  r»ovc 


ipolntat  to  inatallation  count 
ipolntat  to  wadqa  sesacnt  valuaa 
ipolntat  to  vactot  tabic 


jsltip  data  acaa 


copycl9ltt  db  *Copyii9fat  1987  Siff-D«vla  Publishing  Co.' 

author  db  'J«f(  ProBlaa' 

I 

ariasql  db  13,lt,*Hon«  Inatallad* . 1 3 , 1*, ' f ' 

airmagl  db  13.  If. 't>alnatallatlon  tallad* , 13,18, '$' 

taitl  db  13,18, *Hu«bat  of  Installatlonat  $' 

taitZ  db  13,18, 'Piaaa  EMTCfi  to  laaovc.  ESC  to  abort*  .13,18, '  i 

taxt3  db  13,18, 'Dalnatallation  coaiplatad*  .13,18 ,*  $■ 

data.BegBent     dw  ?  I Inatal lat ion  Data  Table 

last_s«9Mnt    dw  7  itaaipoiary  aaqsant  atocaga 

•cb.atatt         dw  7  jaagaant  addraaa  o(  firat  HC8 

count  dw  7  muftbar  of  TSR'a  inatallcd 

I 

I  — - —  

{REMOVE  piocaduca  ia  tha  aain  body  of  tha  ptoqian. 

,  

ta»ove  ptoc  naar 

t 

fHaka  auia  that*  la  at  least  one  TSR  Installed. 
I 


mov  ah,44h 
xoi  bh.bh 
Int  lAh 
cap  bh,8Prh 

ia  taaoval 
aa  dz.ecnisgl 
mov  ah, 9 
Int  21h 
ret 


.-call  Interrupt  lAk.  function  44h 
isaco  BM 

iBH  sat  to  iFPh  on  return? 

;ycs,  then  continue 

ino,  then  there's  nothing  to  remove 

tprlnt  error  Baasaqa  and  eilt 


fPrint  list  of  all  installed  and  verify  that  the  deinstallation  should  proceed. 


•ov  ah, 9 
lea  d«,teitl 

int  21h 

nov  aji,«ai  (tar.counti 

aov  count, as 

cal 1  pr int_nuabat 

call  prlnt_crlf 

call  prlnt^crlf 

call  prlnt_tsr_list 

•ov  ah, 9 

lea  dx.test2 

Int  21h 

mov  ah, 8 

int  Uh 

cnp  al,13 

je  reMove4 

asp  al,27 

]na  taooval 

let 


tprlnt  'HuBbet  of  inatallations: ' 

iratriavc  installation  count 
I  save  It 

iprint  the  inatallation  count 
jadvancc  cursor  2  lines 

;print  list  of  TSR's  installed 
irequest  verification  to  proceed 


I9et  uaei  response 

jwas  EMTER  pressed? 
tyaa,  than  proceed 
iwas  ESC  pressed? 
tno,  then  try  again 
iteininate 


tRaatore  the  interrupt  vector  table  in  low  iM«ory 
1 

reaove4t 


push  ds 
mov  ds,laBt_sayaent 
assume  dsinothlnq 
Ktv  si.vector^tablc 
mov  data_seqment,ea 
lor  «z,ai 
mov  as. as 
xor  dl.dl 
mov  cx,&12 
ell 

tap  MvaM 

•ti 


}s«ve  D5 
ipolnt  DS  to  wedge  PSP  segment 

tpoint  SI  to  stored  vectors 

latorc  lOT  segment 

ipolnt  ESiDl  to  a^ln  vactor  table 


|512  words  to  move 

jdiaabla  intarrupts 

;restore  interrupt  vector  table 

^enable  Interrupts 


iDctermlna  the  sa^iant  addrass  o(  tha  first  memory  control  block 
I 

findt 


mov  aa,ai 

inc  as 

cap  byta  per  aaiI81.4Dh 
Jne  find 
cmp  ax.esi (II 
)ne  find 

mov  mcb.start ,es 


ipoint  C8  to  nest  segment 
rpoint  AX  to  the  one  after  it 
Its  NOB  signature  there? 
I no,  then  loop 

idoea  nest  segment  own  this  one? 
I  no,  then  loop 
lyes,  then  store  it 


mory  control  blocks  froa  tha  laat  wedge  forward  tor  P8P  blocks. 


■ov  ds,data_sagmant 

■ov  si, count 
dec  si 
mov  cl.2 
ahl  ai,cl 

add  aiiaagnant^table 

mov  bi.Iail 

dec  bz 

mov  ea,bi 

add  bs.es: (31 

inc  bi 

mov  cs.bx 

inc  bs 

cmp  bx.es: (II 
]ne  removes 
mov  as.cs 
cmp  bz,as 
3c  remove? 


J  sot  DS  to  IDT  segaent 
icalculata  pointar  into  IDT 


iPBP  aagmant  of  last  vadge 
isddrcss  memory  control  block 

^calculate  address  of  next  MCB 

jttansfer  address  to  CS 
ladvancc  BX  to  block  segment 
lis  this  a  PSP  block? 
tno,  then  advance  to  next  block 
iget  current  PSP  segment  in  AX 
lhave  we  rescbed  our  own  PSP? 
lyes,  then  exit  loop 


iDeallocate  all  blocks  that  belong  to  the  coda  whose  PSP  segment  is  in  BX. 


mov  ax,mcb_at«rt 
removal  I  mov  as, ax 

ramovaCa:         add  ax,eai(3] 

inc  ax 

■ov  es.ax 

cmp  byta  ptr  esi|81,SAh 

]c  removes 

cmp  bx.esilll 

]ne  removaCa 

■ov  dx.ax 

inc  ax 

mov  ea.ax 

■ov  ah. 49b 

int  21h 

jc  ■•■.error 

mov  ax,dK 

jmp  ramovet 


iratrieve  addrcas  of  first  MCB 

Ipoint  ES  to  HOB 

icalculate  address  of  next  NCft 

Itransfer  address  to  ES 
ilaat  block  in  the  chain? 
lyes.  then  exit  loop 
idoea  the  ownership  word  aatch? 
tno,  then  try  next  block 
laave  segment  value  in  OX 
(advance  AX  to  PSP  block 
Itransfer  to  ES 
ideallocate  block 

fbranch  on  error 

iraatore  AX 

lloop  back  for  ■ore 


iDeallocate  the 
1 

rasoveTt 


■ory  used  by  the  raaldcnt  wedge  left  behind  by  INSTALL. 


mov  CS,  [sl«'2| 
mov  ah,49h 
int  21h 
3c  ■■■.error 
■ov  ea, [ail 
■ov  ah,49h 
int  21h 
]nc  removes 

I 

jHaaory  daallocation  failed. 

t 

■am^orrori       pop  ds 

aasume  dsicode 
lea  dx,errmsg2 

imp  exitl 
I 

iHemory  was  successfully  deallocated. 

I 

saaoveSt 


ipoint  ES  to  wedge  anv 
ideallocate  block 

tbcanch  on  acroi 
Ipoint  ES  to  wedge  PSP  secant 
ideallocate  block 

ibranch  if  no  error 

Print  aessago  and  terminate. 

I  sat  DS  to  coda  savant 

Ipoint  OCiOX  to  acror  taxt 
laxit 


Decrement  TSR  count  and  exit. 


pop  ds 
■ov  es.data^aag^ent 
dec  word  ptr  est (ta recount] 
laa  dx.text3 
}mp  exitl 


I  restore  DS 
I  recover  IDT  segoent 
ideccesent  installation  count 
ipcint  ■assage  and  exit 


}mp  e: 
enop 


iPRmT.MONBBS  writes  the  number  hold  in  AL  to  the  display. 

I——"-  

pdnt^umbar 


ptoc  near 

aam 

tconvert  value  in  AL  to  BCD  in  AX 

add  ax,3l38h 

ibinary  to  ASCII 

cmp  ah.3lh 

ifitst  digit  saro7 

]e  prlntl 

lyes,  then  don't  print  it 

push  ax 

isave  AX 

■ov  dl.ah 

Itransfer  digit  to  DL 

mov  ah, 2 

I  INT  21h  function  nunbac 

int  21h 

tprlnt  the  first  digit 

pop  ax 

1  recover  AX 

■ov  ah. 2 

t INT  21h  function  number 

nov  dl,al 

itranafer  digit  to  OL 
iprint  the  digit 

int  21h 

rat 

endp 

pilntl : 

pf  lnt_auail>«[ 
I 

I PltlNT.TSICLIST  writ*,  m  Hat  of  All  TSR'a  piaaant  In  Maoty. 


fcoiuiitiiest 


REMOVE.ASM:  The  assembly  language  source  code  forREMOVE.COM. 


current  state  of  the  system;  each  time  RE- 
MOVE is  run,  it  restores  the  system  to  the 
state  it  was  in  just  before  the  last  IN- 
STALL. Any  TSRs  that  were  loaded  since 
the  last  INSTALL  are  disabled.  Up  to  32 
system  states  can  be  docketed.  If  you  want 
the  ability  to  delete  TSRs  individually,  you 
must  be  sure  to  run  INSTALL  before  load- 
ing each  TSR.  At  the  other  extreme,  you 
could  run  INSTALL  only  once,  right  after 
the  system  power-up,  then  load  all  the  resi- 
dent utilities  your  system  can  hold.  In  this 
latter  case,  a  single  call  to  REMOVE 


would  purge  them  all. 

To  illustrate  just  how  INSTALL  is 
used,  the  following  sequence  (which 
might  be  included  in  an  AUTOEXEC 
.BAT  file)  installs  four  resident  programs. 
TIMEKEY  and  FREEZE,  a  pair  of  utilities 
that  appeared  in  PC  Magazine's  Program- 
ming/Utilities column,  are  each  preceded 
by  INSTALL,  so  that  they  can  be  deleted 
one  at  a  time.  SuperKey  and  SideKick,  the 
venerable  Borland  utilities,  are  here  loaded 
consecutively  so  that  they  will  be  erased  as 
a  group: 


INSTALL  TIMEKEY 
TIMEKEY 
INSTALL  FREEZE 
FREEZE 

INSTALL  SUPERKEY  SIDEKICK 

KEY 

SK 

Eliminating  the  last  TSR  or  group  of  TSRs 
is  as  simple  as  running  REMOVE.  RE- 
MOVE displays  a  list  of  utilities  currently 
installed  (by  echoing  the  descriptive 
names  you  typed  in  on  INSTALL's  com- 
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iBntryt     ES  -   Inftt«ll«ti&n  D«tJ  Table  it«<jnicnt 


print_tBi_llst  proc  neai 


frlntntuil  i 


prlntnua2: 


prlntnunSi 


■ov  cx, count 

■ov  ditiagnent  table 

push  da 

Aasuae  dsinothlnq 

iRov  da.es:  Idi  t 

mov  last,  segnent.dfi 

Bov  sl,B2h 

cup  byte  ptr  [b1-:|» 

]be  pilntnuitl 

push  cx 

BOV  cl , [si-21 

xor  chtch 

dec  cx 

lodst 

aov  ah, 2 

■ov  dl.al 

int  21h 

loop  printnua2 
pop  cx 

call  piint.  cclf 
add  di,4 


t clear  Df 

i<j«t  count  ot  TSH'a  installed 
ipoint  Dl  to  wcdtjc  sC9»er.t  valt.e;: 
juave  DS 

jijet  wedqe  seyBtnt  addienc  in  DS 

;store  it  for  latei 

jpoint  SI  to  conpand  line 

imorc  than  1  ch.iiacter  eiit»ied? 

jno,   then  no  nant-  defined 

I  save  TSft  vount 

:^et  lentjth  of  TSH  nane  ir.  CX 


:<jet  a  charactei 
ipfir.t  it 


t loop  unt 1 I  done 
iietiieve  TSR  k'ount 
;advancc  •.'ui&ot  to  next  line 
H»oint  t£:DI  to  next  »cyn.t-nt  val_ 


lou}f  printnuKl 
pop  ds 

ass j»t-  dsicude 
ret 

pi  ir.t  t&t  1  i&t  cndp 


;loop  until  all  nance  printed 
.-restore  OS 


;PRIKT.  CKLf  advances  the  cursor  to  the  lii-sinnit.^  uf  the  next  lin*. 
print . crlf 


i-t  ii.t.  cilt 
codd 


proc  near 
niov  ahf2 
&t.'V  dl  ,*0h 
ir.t  21  h 
»cv  ah, 2 
rov  Jl  ,IM) 
int  21h 
let 
enJp 

ends 

end  t-cqir 


;pt  Ir.i  car  r  i  J>jc  return 
;pt Int  linefeed 


(REMOVE. ASM  ends) 


R£H  - 

BASIC 

PROGRAM 

TO  CREATE  HEM0Vt.COM 

S4I 

DATA 

8, 

a. 

«, 

a. 

a. 

168, 

66, 

58, 

296 
1249 
646 

asi 

613 

lit 
12* 
131 
14f 

OPEN  'RCNOVE. 
FIELD  11,1  AS 
CHECXSUR  •  f 
FOR  I  -  1  TO 

COM*  AS 
AS 

49 

•  1  LEN 

-  1 

SSI 
S6I 
578 
588 

DATA 
DATA 
DATA 
DATA 

2SS, 
141, 
195, 
31, 

285, 
22, 
188, 

3a, 

26, 
55, 
9, 
161, 

128, 

1, 

141, 
3, 

2SS, 

laa, 

22, 
1, 

255, 
9, 
188, 

161, 

116, 
215, 
1, 
213, 

33i 
285, 

151 

LmEsun  • 

1 

591 

DATA 

232, 

211, 

a. 

232, 

18, 

1 , 

232. 

27! 

965 

IH 

mR  .1-1 

ill 

DATA 

1, 

232, 

227, 

a. 

188, 

9. 

141, 

22, 

812 

171 

BEAD  RYTF 

111 

DATA 

128, 

1, 

285, 

31, 

168, 

a. 

215, 

22, 

774 

1B> 

CHECKSUM  -  CHECKSUM  * 

BYTE 

621 

DATA 

68, 

11, 

116, 

S, 

68, 

27. 

117, 

244, 

642 
928 

614 

lit 

LlNESUM  -  LINESUH  •  BYTE 

til 

DATA 

19S. 

11, 

142, 

38, 

199, 

1. 

191, 

113, 

2>l 

IF  (BYTE  <  254 1 

THEM  LSET  AS 

-  CHRStBYTE) 

641 

DATA 

1. 

46, 

148, 

6, 

197, 

1, 

51, 

192, 

21f 

PUT  11 

651 

DATA 

142, 

192, 

51, 

255, 

I  as. 

1, 

2, 

258, 

1177 

22i 

HEXT  J 

661 

DATA 

243, 

165, 

251 , 

142, 

192, 

64, 

18, 

12a, 

1221 

2]f 

READ  LINECHECI 

671 

DATA 

62, 

1, 

a. 

77, 

117, 

245, 

38. 

59, 

598 

2<l 

ir 

LIHECUECX  <>  LINESUR 

ntBN  PRINT  'Elior  in 

Line*;2aa 

•  11 

•  I 

688 

DATA 

4. 

a. 

117, 

218, 

46, 

141, 

554 

lit 

NEXT 

698 

DATA 

281. 

i! 

46, 

142, 

31, 

197, 

1, 

46, 

664 

2«l 

CLOSE 

788 

DATA 

139, 

54, 

283, 

1, 

78, 

177, 

2, 

211, 

165 

271 

IF  CHECKSUM  - 

Slal9  THEN  PRIKT  'Sucostful 

CosL.1  rt  i  on  I  * 

EKD 

718 

DATA 

238. 

129, 

198, 

5, 

1, 

3a, 

119, 

28, 

75, 

685 

PRINT 

■COM  (lit  Ic  not  v«lldl'  i  END 

728 

DATA 

142. 

195, 

la, 

3, 

1, 

8, 

67, 

476 

2M 

DATA 

231, 

212, 

1, 

67, 

111 , 

112, 

121, 

114, 

961 

738 

DATA 

142. 

195, 

67, 

38, 

59, 

31, 

1 , 

532 

DATA 

lis. 

113, 

114, 

116, 

32, 

49, 

S7, 
4S, 

56, 

622 

748 

DATA 

117. 

237  , 

148, 

288, 

59, 

216, 

116, 

44! 

1129 

311 

DATA 

ii. 

32, 

91, 

las. 

112, 

162, 

68, 

599 

758 

DATA 

46. 

161. 

281, 

1, 

142, 

192, 

18, 

784 

321 

DATA 

97, 

iia. 

IIS, 

us. 

32, 

aa. 

117, 

96, 

762 

768 

DATA 

6, 

3, 

a. 

64, 

142, 

192. 

18, 

128', 

573 

331 

DATA 

Its, 

lis. 

lis. 

laa. 

las. 

ua. 

181, 

32, 

7  82 

778 

DATA 

62. 

1. 

a. 

98, 

116. 

219. 

18. 

59, 

574 

34a 

DATA 

47, 

111, 

46, 

74, 

lai. 

182, 

182, 

32, 

63S 

788 

DATA 

31, 

1. 

a. 

117, 

211. 

119, 

288, 

64, 

792 

■nt 

DATA 

8i, 

114, 

111, 

US, 

las. 

us. 

181, 

13, 

7S4 

791 

DATA 

142, 

192. 

1B8, 

73, 

285, 

11, 

114, 

21, 

968 

361 

DATA 

78, 

111 , 

ua. 

lai. 

32, 

las. 

118, 

6S7 

811 

DATA 

139, 

194, 

215, 

216, 

142, 

68, 

2, 

188, 

1176 

371 

DATA 

lis. 

116, 

97, 

laa. 

laa. 

181, 

lae. 

13, 

7S« 

aia 

DATA 

73, 

285, 

33. 

U4, 

6, 

142, 

4, 

188, 

759 

3M 

DATA 

1), 

36, 

13, 

la. 

6a, 

181, 

las. 

118, 

4S3 

828 

DATA 

73, 

285, 

13. 

US, 

a, 

31, 

141  , 

22, 

628 

3H 

DATA 

lis. 

116, 

97, 

laa. 

laa. 

97, 

lu. 

IIS, 

162 

asa 

DATA 

74, 

1, 

211. 

19, 

255. 

11, 

142, 

761 

4«> 

DATA 

111, 

111, 

32, 

ia2. 

97, 

18S, 

18B, 

181, 

766 

848 

DATA 

197, 

1, 

38. 

2SS, 

14, 

1, 

1, 

14li 

658 

411 

DATA 

111, 

13, 

11, 

36, 

13, 

11, 

78. 

117, 

377 

851 

DATA 

22, 

168, 

1, 

233, 

22, 

255, 

212, 

18, 

923 

421 

DATA 

111, 

9a, 

111 , 

114, 

32, 

HI. 

182, 

32, 

699 

868 

DATA 

5, 

4a, 

48, 

128, 

252, 

41, 

116, 

653 

431 

DATA 

IIS, 

111, 

US, 

116, 

97, 

Ill, 

lae. 

97, 

8S6 

a7B 

DATA 

88, 

138, 

212, 

168, 

2, 

215, 

11, 

88 ', 

91s 

44i 

DATA 

114, 

las, 

111, 

aa, 

ua. 

US, 

sa. 

32, 

16, 

6H] 

888 

DATA 

168, 
139, 

2, 

138. 

286, 

285, 

33, 

195, 

252, 

1213 

4Sf 

DATA 

13, 

11, 

114, 

lai. 

us, 

us, 

32, 

sal 

891 

DATA 

14, 

281. 

1, 

191, 

S, 

1, 

31, 

584 

4tt 

DATA 

61, 

7B, 

64, 

69, 

62, 

12, 

116, 

111, 

641 

988 

DATA 

38, 

142, 

29. 

46, 

148, 

38, 

199, 

625 

47t 

DATA 

32, 

114, 

lai. 

169, 

ill. 

us. 

181, 

44, 

711 

918 

DATA 

191, 

118, 

a. 

12a, 

124, 

254, 

1, 

ua! 

945 

4II 

DATA 

32, 

69, 

a3. 

67, 

32, 

U6, 

111, 

32, 

S42 

928 

DATA 

17, 

81, 

ua. 

76. 

254, 

58, 

237, 

73, 

926 

4<« 

DATA 

»7, 

91, 

111 . 

114, 

116, 

13. 

11, 

36, 

SIS 

918 

DATA 

172, 

188, 

2. 

138, 

286, 

285, 

33, 

226, 

1164 

Sll 

DATA 

13, 

11, 

6B, 

lai, 

las. 

ua. 

US, 

116, 

61B 

948 

DATA 

247, 

89, 

232, 

7, 

8, 

131, 

199, 

989 

ill 

DATA 

97, 

iia, 

laa. 

97, 

116, 

las. 

111, 

111, 

as2 

958 

DATA 

226, 

214, 

11. 

195, 

181, 

2, 

178, 

11! 

1839 

S2I 

DATA 

32, 

99, 

lu , 

199, 

112, 

lau. 

181, 

116, 

768 

968 

DATA 

285, 

13, 

168, 

2, 

178, 

11, 

285, 

11, 

646 

93> 

DATA 

111. 

111, 

13, 

la. 

36, 

1, 

a. 

1, 

260 

978 

□ATA 

195, 

a, 

a. 

a. 

a, 

1, 

a. 

195 

REM0VE.BASMflA5/Cpw^ra;Mr/w/  will  automatically  create  REMOVE.COM. 


mand  line)  and  prompts  you  to  verify  by 
pressing  the  Enter  key.  If  the  four  utilities 
had  been  installed  as  shown  above,  run- 
ning REMOVE  would  produce  the  follow- 
ing display: 

Number  of  installations:  3 

TIMEKEY 

FREEZE 

SUPERKEY  SIDEKICK 

Press  ENTER  to  remove,  ESC  to  abort 

If  you  press  the  Enter  key.  the  last  group. 
SuperKey  and  SideKick.  will  be  released 
firom  memory.  Pressing  the  Esc  key  sim- 
ply terminates  the  deinstallation  harmless- 
ly. Successive  utilities  may  be  deleted 
through  successive  calls  to  REMOVE. 
Running  REMOVE  a  second  time  in  the 
example  above  would  show  only  two  in- 
stallations recorded,  with  FREEZE  the 


topmost  TSR  queued  to  be  deleted  next. 

It's  perfectly  legitimate  to  load  more 
TSRs  than  was  indicated  in  the  numelist 
parameter.  REMOVE  will  still  delete  ev- 
erything entered  since  the  last  INSTALL. 
REMOVE'S  list  of  installed  utilities,  how- 
ever, reflects  only  those  designated  on  IN- 
STALL's  command  line.  If  you  choose, 
you  can  even  leave  the  command  line  emp- 
ty. It's  usually  convenient,  however,  to 
have  an  accurate  list  of  TSRs  presented  ev- 
ery time  you  run  REMOVE. 

INSTALL  is  itself  a  short  memory-resi- 
dent utility.  Every  time  it's  called,  it  con- 
sumes about  1600  bytes  of  memory,  but. 
more  importantly,  it  inserts  a  resident 
"wedge"  in  memory  that  contains  a  com- 
plete copy  of  the  PC's  interrupt  vector  ta- 
ble. A  utility  not  preceded  somewhere  in 
memory  by  one  of  these  wedges  cannot  be 


removed.  REMOVE  recovers  both  the 
memory  used  by  the  programs  it  unloads 
and  the  memory  dedicated  to  their  identi- 
fying wedge. 

INSTALL  answers  the  command  to 
load  additional  groups  beyond  the  limit  of 
32  with  the  message,  "No  room  for 
more. "  Likewise,  when  REMOVE  is  exe- 
cuted with  no  TSRs  installed,  it  responds 
with  the  warning.  "None  installed."  Resi- 
dent programs  can  be  freely  INSTALLed 
and  REMOVEd  as  many  times  as  you 
wish.  In  addition,  there's  no  limit  to  the 
number  of  TSRs  you  can  place  in  a  group. 

Note  that  programs  (or  groups  of  pro- 
grams) can  be  deleted  only  in  the  reverse 
order  in  which  they  were  installed.  The  re- 
moval of  an  intermediate  one  would  create 
all  sorts  of  problems,  one  of  which  would 
be  the  tricky  proposition  of  moving  all  res- 
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At  least  in  order  to  gel  on- 
screen resolution  of  this  qual- 
ity. And  to  gel  an  accurate  rep- 
resentation ol  what  a  lacinp- 
pagf  spread — one  thai  you 
(  tin  iii  tii/illy  reiul — will  l<M>k 
lik<-  w  licii  il  s  printed. 

IntnxliK'ing  llu-  Ijiser- 
View  '"  Display  System. 

From  Sigma  Designs. 

I.aserV  iew  consists  ol  a 
large  screen  monitor,  complete 
with  display  adapter,  available 
ir)  your  choice  of  l.'j  and  I')' 
inch  miMlels.  Higerxiugh  to 
put  everything  from  simple 


graphs  and  charts  to  Desktop 
Publishing  to  CAD  in  an 
entirely  new  perspei'tive. 
An<l  at  virtually  full  size. 

Offering  a  luminterlaced 
sc-reen  resoliilioii  of  /66->  r 
12(H)— to»  K(;A'"-sized 
or  11  Macintosh'*  screens — 
LaserV  lew's  "easy-on-the-eyes" 
paper-white  display  brings 
workstation-quality  graphics 
and  text  to  the  I'd  level.  It  can 
even  generate  four  levels  of 
f(r<iY  for  increased  on-screen 
detail  in  photos  and  drawings. 

LaserV  iew  works  with 
all  programs  that  run  under 


Windows'*  and(iKM'"  in- 
cluding programs  like  Aldus 
Pagcmakcr'"  and  Ventura 
Publisher"" — plus  lamiliar 
PC  programs  like  L)tus  l-2-.'l"' 
and  AutoCAD!"  We've  even 
included  a  copy  of  P( !  Paint- 
brush I'lus**  to  help  you  get 
starle<l  with  l«iserView. 

S)  call  Sigma  Designs. 
Because  il  vou're  serious  about 
making  it  to  the  big  screen, 
Sigma  Designs  has  what  il 
takes  Unlay. 

LaserV  iew. 


£_  Sigma  Designs  Incr. 

P~-""=     ki.^)!  Linding  Parkway 
Ft<m..iu.(;A<H5;i« 
415.770.0100 
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Keep  your  sensitive 
data  under 
Intra*lock 


and  key. 


cuTomcmon 


•IBM  PC.  XT  and  AT  are  regrstered  Irademarks  o( 
Intematonal  Business  Machines  Corporation 


Please  send  more  INTRA-LOCK™  information. 

NAME  TITLE  

COMPANY  

ADDRESS  


P0STAL7ZIP  CODE 


TELEPHONE  (  ) 


EXT 


Unauthorized  access  to  PC's  costs  organizations 
untold  millions  of  dollars  every  year 

The  Intra-lock™  plug-in  PC  board  is  the  most 
secure  and  versatile  solution  to  data  security 
available  today  Intra-lock™  is  currently  available 
for  IBM  PC.  XT,  AT*  and  IBM  compatible  systems. 
Intra-lock™  works  equally  well  in  stand-alone 
and  network  environments. 

Present  software-based  data  security 
systems  depend  on  passwords  to  protect  your 
confidential  information.  Unfortunately,  pass- 
words are  easily  violated,  either  by  using  widely 
available  "password-trapping"  software, 
or  simply  by  poor  password  control. 

The  Intra-lock™  hardware  device 
transforms  ordinary,  readable  data 
into  unreadable  nonsense,  without 
using  a  keyboard  password. 
Intra-lock™  uses  the 
internationally  recognized 
/    data  encryption  standard 
CDES)  developed  by  IBM. 
Data  encrypted  using 
Intra-lock™  can  only  be 
decrypted  by  authorized 
persons  using  the  correct  physical  key 

As  powerful  as  the  Intra-lock™  technology 
is,  Intra-lock™  is  extremely  easy  to  use... two 
simple  commands  will  encrypt  and  decrypt 
your  sensitive  data  with  lightning  speed. 


INT] 

7776  PC  data  security  solution. 

MIU  Automation  Inc. 

10  Allslate  Parkway,  10th  floor,  Markhann.  Ontario 

Canada.  L3R  6H3 

1-800-263-3384 

MIU  Automation  Corp. 

217  North  Wright  Brothers  Dn\«,  Salt  Lake  International  Center 

Salt  Lake  City.  Utah.  U  S.A  84116 

1-800-387-4226 
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;     KHAH  -  Stitch  iriiouqh  c*&^ty  «n(.  (>[lnt 

out  the  fi:ograo  Ranes  (for 

1    This  11.  a  progia*  block.    Word  at  offset  2Ch  into  th*  block  containr. 

I     DOS  3.x}  and  the  nuKbe:  oi  Lytei  Assigned  to  each  in  sMoty. 

I    envi  ror^ent 

segBent 

address,     (offset  fioa 

current  LS  by  1  paragraph; 

CSCC        SEGMENT  7AKA  PUBLIC  'CODE' 

iStail  C03E  ftcgaent 

J  

NOV 

SI. WORD  PTR  ESi  |2Ch4-llh]  (Cot  cnv  segnent 

AfSUNi:     CS:  CSEC,  D3  t  CSCC ,  ES  lOSEG,  SSi 

CSEC  rSet  Ly  D3S  Loader 

CMP 

N  BLK.l 

ilf  not  first  block 

ORG 

IIIK 

iCOR  file  format 

JNE 

CHECK. ENV 

;   look  t ut  env  1  r onxicnL^ 

CR  EQU 

»0H 

iConDon  equates 

NOV 

SI. OFFSET  COM  MSG 

;put  name  in  -latle 

LF  EQU 

flAH 

MOV 

CX.II 

iStilng  length 

TAB  EQU 

I9H 

COPY.  NAME : 

ADD 

DI,4 

iStilng  deBtinaticii 

ENTPT:  JMP 

PCNAC 

tJuBp  over  data 

PUSH 

CS 

ifoint  ES  to 

POP 

ES 

;  thiu  segment 

k£P 

f Move  the  byt  ss 

COPYRIGHT     Dfi  'PCHAP 

l.t  (c)  19B7.  Ziff-DavU  Publishing  Corp.' 

NOV 

At.'J* 

;DOS  utiing  termin<itor 

AUTHOR           De     Ch.LF.LP,  *$' ,lAN,'Roi-ert  L. 

UuBsel' 

8T08B 

;&t(>re  it 

PUSH 

CS 

jResture  DS 

HEAD INC. MSG  D» 

*Seijn-ent  Pa: seraphs 

Progi am" 

POP 

OS 

Ck  LF.HSC  DP 

CR,LI, 

JMP 

SHORT  FIND. NEXT 

contuse  DB 

"COMPANO.COK" 

UNK_HSC  Db 

*  1  Unknown] ' 

FREE  KSC  DB 

"(1 rte) ■ 

t     Is  the  environment 

Still  allocated  to  the  o 

wnei  7 

SPACE  NSG  DB 

7  DUlf  •).'»• 

N_BU(  DB 

Z 

jCount  table  entries 

CKECK  EKVt 

VER3  DB 

t 

i-l  If  Version  3.s 

CNP 

JE 

NO  CKV 

t  skip  this  secticii 

DEC 

SI 

1  Point  to  env  MCB 

KHAP  PROC 

^EAR 

PUSH 

jP'jt  seg  in  OS 

POP 

05 

MOV 

DX.OfFSET  CDPYfllCHT 

CNP 

CX,KOR0  PTR  DSt 111 

f Compare  owners 

/it,  9 

iDiiplay  string 

JNZ 

NO  ENV 

fHot  our  property 

INT 

:iH 

1  Tt-ru  DCS 

MV 

AN,30H 

jChtck  DC'S  version 

1     pulnt  DSiSI 

to  the 

environment  and  scan  for 

the  double  lero  entry. 

INT 

1  nru  DC>S 

CMP 

hL,i 

llf  not  :-.x 

INC 

SI 

iPoint  SI  to  environment 

JB 

liOT.3 

1  dtn't  turn  on  flag 

PUSH 

SI 

I  and  put  in  OS 

IHC 

VER3 

1  else,  indicate 

POP 

bS 

H0T_3t 

XOR 

SI,  SI 

fDS:5I  -  ENV:* 

INC 

SI 

J     Plnd  the  tlr»  NCB 

by  scanning  through  ■ 

WBory. 

t    On  •alt.  ES  points 

to  the  NCB. 

&CAN  ENV: 

Dtl 

lltackup  one  t-yte 

1              AX-Block  AddtCKL.   BX'ES,  cx-Owncr. 

DX'Top  ol  M»ory. 

!il 

LODi» 

iLuok  at  word 

XOR 

BX.BX 

iSero  BX 

OR 

AX, AX 

J  If  rot  dout'le  •  byte 

SEARCH.  REN: 

JKZ 

SCAM.  ENV 

;Continut  to  look 

NOV 

ES.Bt 

fPo-r.t  sngmcnt  to  • 

ASSUKE  ESiNOTHIw: 

iTe:  1  the  assenblec 

pi ogiae  pathname. 

)     f'l.id  tt.e  end  of  the 

CNP 

3YTE  PTR  ES: (•) ,'M' 

lis  this  a  NCB? 

iSkip  a  word  {•  string*) 

JE 

31CClt,MCB 

1  B.gbt  b« 

LOOSK 

CRAWL: 

NOV 

BP. SI 

ilfitnt  to  IsL  chai 

INC 

3X 

iPotnt  to  next  segnent 

SCAN  PATH: 

DEi' 

UP 

JHP 

SEARCH  HEN 

1  cxntiniic  search 

t.ODSh 

;RL-a(l  Lliai  SI 

CHEOCnCB: 

OR 

AL,AL 

)lf  i.  end  c:'  string 

MOV 

AX.BX 

tThu  NCB  segncnt  should 

JNZ 

iiCAK  PATH 

;  eliie  continue  rcadir.g 

INC 

AX 

t  bitlong  to  the  next  legsent 

NOV 

;:X.H3RD  PTP  E£:  [1] 

ilf  owne:  of  this  block 

CUP 

AX.CX 

t  iJ  the  saae  as  the  block 

1    SI  po.nts  past  the 

terainattrq  9.     Scan  backwards  fur  the  '.. 

JNE 

:rawl 

;  i  )  flrjt  legitaaate  block 

,  

FOUND_ FIRST 1 

DEC 

51 

iPoir.t  SI  to  1 

NOV 

JXfHORD  PTR  OS: [2] 

I  Top  of  semory 

MOV 

CX«SI 

fPoint  CX  past  last  chai 

£CA^  NAME: 

DEC 

SI 

1  Point  to  char 

t    If  the  ownet-lr  tb*n  this  block  is  unallocattd  (Crtt). 

CMP 

SI,  BP 

|U  it  1st  c.nar? 

I             Ax-Ken  Address 

.  BX*ES.  CX-ilwntr,  DX>Top  of  MBor/. 

JE 

STRlNC_STAJtT 

t    Look  up  OWNER  in  table. 

CMP 

BYTE  PTR  (fill,''.' 

lit   ic  backslash? 

JNE 

SCAN  NAME 

1  no,  continje 

HOIULli 

STRING  START: 

CLD 

iString  noves  forward 

INC 

SI 

fpoii.t  to  stirt  of  string 

NOV 

Dl, OFFSET  '.ABLE 

iWhsre  C3  look 

SUB 

CX.SI 

jLength  of  string 

JMP 

COPY  NAME 

jTransf er 

NOV 

CX , NORO  FTH  ES : 1 1 1 

;Cet  owner  of  this  block 

r«  ENV: 

NOV 

AL.N.  BLK 

;  njabei  to  look  at 

PUSH 

CS 

(Restore  DS 

SLARCH  TABLE t 

POP 

DS 

OR 

AL.AL 

]lf  no  entries  are  left 

NOV 

CX,9 

iHuiiCier  of  crtars 

JZ 

CREATE.  ENTl-Y 

J  create  a  new  one 

NOV 

SI, OFFSET  UNR.  KSC 

; Unknown 

DEC 

AL 

jAd]u6t  valid  entries 

JMP 

COPY^NAME 

;Transfer 

OR 

CX.CX 

tif  unallocated 

JZ 

SXIF„EKTRY 

;  ]ust  Skip  to  end 

r     Point  ES  to 

next  MCB  and  continue  search. 

Stop  at  top  of  mesiury. 

NOV 

Sl.kORD  [DIl 

iGet  PID  of  owner 

riKD  NEXT! 

CMP 

CX .  £  I 

J  If  owner  Batches 

NOV 

ES ,  BX 

;Set  ES  to  next  paragraph 

JE 

ADD.  LEN 

}  add  more  length 

CMP 

BX,DX 

;At  top  of  memory? 

SKIP. ENTRY: 

JE 

HO.NORE 

:  then  done 

ADO 

01,17 

iPoint  to  nest  entry 

JKP 

WORN.  1 

;else  continue 

JMP 

SEAR  OI.  TABLE 

NO.NOREt 

1     AasuMS  dl  (AllntS  to 

Display  the 

resulting  table  on  the  screen. 

1st  (Ripty  sf/Ot. 

NOV 

OX, OFFSET  HEADING  MSG 

fOlspiay  the  heading 

CREATE  ENTRY] 

N  BLK 

jAdding  new  entry 

NOV 

AH, 9 

iDlspIay  string 

INC 

INT 

21H 

J  Thru  DOS 

NOV 

AX.CX 

fif  block  is  free 

NOV 

SI. OFFSET  TABLE 

tTable  location 

OR 
JNZ 

CX,CX 
NOT  FREE 

NOV 

CL.N.BLK 

tHumbei  uf  cntt lea 

NOV 

AX,t>X 

rPut  aes  addtecs  as  owner 

PRINT.  TABLE: 

XCft 

CM, CM 

t  as  a  word 

INC 

AX 

CALL 

PRINT  WORD 

1  Print  owner 

NOT_FREt: 

HORlt  PTR   IMI  ,AX 

;Puc  owner  in  table 

CALL 

PBI»T_WOBD 

rand  sixe 

NOV 

NOV 

WORD  PTR   IL'I]  [2]  ,6 

;tero  initial  length 

NOV 

DX.SI 

iNaxf  uf  owrer 

ADD.LEN: 

SI,K}RD  rtr   ESt  13] 

NOV 

AH. 9 

(Display  stiing 

NOV 

;Block  Length 

IKT 

21K 

1  Thru  DOS 

INC 

BX 

;Use  len  to  point  bx... 

ADO 

SI, 13 

jpoint  to  next  entry 

NOV 

OX, OFFSET  CR_LF  MSG 

iNevline 

NOV 

AX.hX 

;    (point  AX  to  R«a) 

NOV 

AH. 9 

(Display  sti ing 

ADD 

BX.SI 

f. ..to  next  NCB 

IHT 

21H 

(  Thru  DOS 

ADO 

MORI'  PTR   C'l  I  (2|  .SI 

I  Increase  para  count 

LOOP 

PR  INT. TABLE 

NOV 

SI, OFFSET  CREE^MSC 

;MeBory  is  free 

MOV 

AH«4GH 

(Terminate  prograv 

OR 

CX.CX 

I  if  owrci  ■  9 

IKT 

21H 

(Thru  DOS 

JNZ 

HAVE  ONKER 

NOV 

CX.f 

.•Length  of  string 

PCNAP 

ENOP 

JMP 

COPY.  NAME 

iCipy  tc  TABLE 

KAvconieitt 

PRINT^HORO 

PROC 

NEAR 

1     Is  this  block  •  priB«ry  iproqi«3i)  block? 

CHP 

AX.CX 

;Ii   meD  "  owner 

JN£ 

riKI)_NEXT 

famtinuest 

PCMAP.ASM:  The  assembly  language  source  axle  for  PCMAP.COM. 
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r' 

■  PCLAB  NOTES 


5  -iHiS;.   I : 

: '  y ' 

.U  'f  :■ 

tut 


iCet  own*! 
iHrltt  4  dtqltl 

ovvc 
t  Tk<«  MS 


nM  -  wtiu  «  «•  4  km  <i«lu  M  oMoi* 

ml  -  MCIM  U.  ■■  1  bH  dtf  Its  t»  CVMOl* 


noc 

KM 

wut 
n 

t*m  i«flM«t 

MV 

iitMi  klfk  diflta  lint 

cut 

nu 

tor 

AI 

not 

lUiftar  w 

NM 

« 

Rua 

cx 

;Sav<  cx  during  ikm 

NOV 

CL,4 

nw 

U..CL 

jG«t  fal9h  <  bita 

for 

at 

ihcstoit  CJt 

cut 

lie 

<Bit|Jay  a|v*t 

n 

i(*au»  la«w 

iMak  a«4  dtaflay 


■ici 


UIO 

M.,*M 

MA 

ADC 

AL,4la 

DAA 

fUSH 

DX 

nov 

DL.AL 

NOV 

AH,: 

lar 

1X» 

tm 
mi 

n 

isavv  itqlstax  duKln9  call 
iCbatActar  ia  Ob 
I  Display  Ootpat  fa 
I  Tbiu  lot 
itaatoia  caflatai 


Fonaat  U  MM.I   W    M  Wt  (•.«. 


(HSIAPJSMtmli) 


IM 

KLK  - 

-  BASIC  n 

08M 

II  10  OH 

unt  fcmr.cai 

494 

DATA 

142, 

195, 

31, 

121. 

42, 

1, 

1, 

77. 

442 

lit 

OPEN 

•PCKAP.COII 

r  M  t>  LH 

•  1 

Sit 

DATA 

114, 

3, 

47, 

235. 

243, 

139, 

115, 

44, 

1112 

12i 

ruLO 

•1.1  AE  M 

514 

DATA 

34, 

139, 
111. 

14, 

1, 

4, 

59, 

193, 

117, 
111. 

541 

IIP 

caccuca  ■  ■ 

til 

141, 

22, 

2, 

1, 

252, 

111, 

INt 

14« 
IM 

fW  1 

•  >  10  M 

HI 

am 

M, 

139, 

14, 

1, 

1, 

lit. 

•11, 

4tl 

Ul 

■Ma  •  • 

fW 

111; 

11, 

112, 

114, 

17, 

254, 

IH. 

11, 

ttl 

l<t 

ra 

1  <i  •  1  »  • 

sst 

DMA 

114. 

4, 

139, 

53, 

59, 

2M, 

111, 

It! 

ITi 

KW  inr 

541 

DATA 

25, 

Ill, 

199, 

17, 

235, 

235, 

254, 

4, 

1112 

IM 

CMCUua 

>  ClILCKSUH  4 

BYTE 

571 

DATA 

137, 

1, 

139, 

193, 

11, 

241, 

117, 

3, 

112 

191 

umtna  - 

LINESUH  •  BYTE 

544 

DATA 

139, 

195, 

44, 

137, 

5, 

199, 

41, 

2, 

111 

2if 

If  ttm 

■  2H1  nui 

LKT  A< 

-  caait 

fyTL> 

591 

DATA 

1, 

111, 

4, 

14, 

119, 

54, 

"i: 

•1, 

Ml 

211 

Kt  41 

itt 

on* 

115. 

1, 

111, 

J: 

tu 

224 

■D 

IT  J 

lit 

DAT* 

111, 

1, 

11, 

Ml, 

iii: 

IM 

234 

an 

to  LIXICHm 

ill 

MTA 

1, 

215, 

23, 

144, 

St, 

It], 

IIT, 

IT, 

Ml 

244 

ir 

LINfiCHECR 

LIKESUH 

rnfx  FAINT  'tti 

i>[  II: 

Lire'; 

244  «  It 

•  t 

431 

MTA 

31, 

139, 

54, 

41, 

1, 

111. 

42, 

117, 

ill 

2S4 

NEXT 

444 

DATA 

1, 

1 . 

117, 

21, 

191, 

113, 

1, 

145, 

414 

244 

CL05L 

454 

DATA 

11 , 

4, 

111, 

199, 

4, 

14, 

7, 

243, 

419 

274 

IF  CHECKSUM  -  44464 

THU.  i-hlfcT  "l,uc 

Cuaipl  etion  1 

*  :  aa 

444 

DATA 

144. 

176, 

34, 

171, 

14, 

31, 

235, 

65, 

491 

244 

PRINT 

'COM  Ilia 

il 

not  val 

dl'   :  END 

(74 

DATA 

124, 

62, 

131, 

1, 

4, 

116. 

46, 

78, 

571 

294 

DATA 

233, 

134, 

4, 

44, 

47, 

77, 

4S, 

44, 

734 

414 

DATA 

46, 

11, 

59, 

14, 

1, 

1, 

117, 

39, 

347 

344 

DATA 

32, 
11  • 

49. 

44, 

44, 

32, 

4t, 

99, 

41. 

317 

494 

DATA 

71. 

44, 

31, 

51, 

244, 

71, 

74, 

173. 

645 

311  SAT* 

44, 

St. 

a. 

44. 

32. 

M. 

415 

711 

DATA 

11, 

192, 

117, 
193, 

254, 

173, 

139, 

234, 

77. 

1197 

U* 

MM 

w. 

112, 

4t. 

it. 

»7. 

Ut. 

lit. 

T4X 

lit  MTA 

m. 

11, 

117, 

251, 

71, 

139, 

216. 

1165 

>M 

m. 

M. 

in. 

tt. 

Itt. 

Itt, 

lit. 

m 

TM 

DAT* 

71, 

59, 

245, 

114, 

5, 

124, 

41, 

92, 

713 

I4f 

MTA 

It4, 

in. 

lit. 

iti. 

31. 

47. 

111. 

114. 

Ttt 

Til 

MT* 

117. 

244, 

71, 

41, 

214, 

235, 

147, 

14, 

1114 

1S4 

DATA 

112, 

44. 

13, 

14, 

It, 

34, 

24, 

42, 

334 

741 

DATA 

31 . 

ie5. 

9, 

4, 

194. 

114, 

1, 

235, 

745 

J6t 

DATA 

111 , 

94, 

141, 

114, 

114, 

32, 

74, 

44, 

494 

751 

MTA 

177, 

U2, 

195, 

59, 

218. 

114, 

3, 

233, 

1143 

374 

DATA 

32, 

72, 

117. 

149, 

149, 

141, 

144, 

43, 

731 

741 

DATA 

47. 

255. 

146, 

71, 

1, 

lit. 

9, 

215, 

974 

344 

DATA 

141, 

143, 

149, 

141, 

114, 

114, 

32, 

44, 

752 

774 

MTA 

33, 

191. 

213, 

2, 

131, 

14, 

137, 

1, 

721 

394 

DATA 

97, 

114, 

97, 

143, 

114, 

97, 

112, 

144, 

434 

711 

MTA 

51, 

217, 

212, 

IS, 

t. 

211, 

22, 

1, 

711 

444 

DATA 

lis. 

32, 

32, 

32, 

32, 

44, 

114, 

111, 

544 

791 

MTA 

139, 

214, 

in. 

1, 

2n, 

13, 

111, 

III, 

111! 

414 

DATA 

143, 

114, 

97, 

149, 

1], 

14. 

34, 

47, 

S4t 

III 

DATA 

13, 

114, 

111, 

1, 

111, 

9, 

215, 

11. 

727 

424 

DATA 

79, 

77, 

77, 

45, 

74, 

44, 

44, 

47, 

5S7 

414 

DATA 

226, 

232. 

111, 

74, 

2tS, 

33, 

173, 

232, 

1357 

434 

DATA 

79, 

77, 

44, 

4S, 

114, 

147, 

114, 

111. 

719 

424 

DATA 

6, 

4, 

186, 

129, 

1, 

111, 

9, 

215, 

711 

444 

DATA 

119, 

114, 

41, 

44, 

74, 

IK, 

141, 

141, 

494 

434 

DATA 

31, 

195. 

41. 

134, 

194, 

232, 

1. 

1, 

175 

4sa 

DATA 

41, 
M, 

32, 

32, 

32, 

32. 

32, 

32. 

32, 

2tJ 

141 

MTA 

41, 

41, 

•1, 

177, 

4, 

211, 

212, 

•1, 

141 

4*1 

CIt 

BKM 

1, 

t. 

Itf, 

1. 

lit. 

t. 

41t 

It! 

MTA 

HI, 

tt. 

M, 

IS, 

141. 

522 

MM 

m. 

». 

IM. 

4«> 

Its. 

H, 

>. 

W 

HI 

Mm 

d: 

.:: 

1*. 

U. 

-i! 

IM. 

771 

*u 

MIX 

"4, 

4, 

»4, 

t. 

111. 

1. 

SI. 

lit. 

1*1 

ITI 

MM 

»J: 

Mt. 

n. 

tl. 

111. 

t. 

Ul 

PCMAP.BAS:  A  BASIC  program  thai  will  automatically  create  PCMAP.COM. 


ident  routines  above  it  down  in  memory  to 
fill  the  hole,  rerouting  all  apprcqpriate  inter- 
rupt vectors  to  the  modified  addresses,  and 
altering  any  references  to  absolute  address- 
es. Unfortunately,  that's  next  to  impossi- 
ble. If  you  have  to  puige  a  set  other  than 
the  one  most  recently  loaded,  mn  RE- 
MOVE as  many  times  as  necessary  to  re- 
gress to  the  one  targeted,  then  lein^all  the 
ones  above  it. 

It's  also  legal  to  run  REMOVE  imme- 
diately after  INSTALL,  with  no  TSRs 
loaded  in  between.  The  wedge  left  by  IN- 
STALL will  be  erased.  In  fact,  although 
there's  no  obvious  reason  to  do  so,  you  can 
run  INSTALL  several  times  in  succession, 
then  reverse  the  action  a  layer  at  a  time. 
You  may  also  run  other  applications,  if 
you  prefer,  between  the  time  INSTALL  is 
invoked  and  a  TSR  is  loaded. 


In  the  unlikely  event  that  you  encounter 
a  "Deinstallation  failed"  warning  in  the 
course  of  removing  a  TSR,  you  should 
probably  reboot  the  system.  It's  possible 
you  might  encounter  no  adverse  side  ef- 
fects without  ttie  reset,  but  it's  also  possi- 
ble that  down  the  road  somewhere  (and  at 
the  worst  possible  time)  execution  might 
skid  to  a  halt  with  a  criticsBl  memoiy  alloca- 
tion error. 

THE  METHOD  The  premise  of  IN- 
STALL/REMOVE is  simple:  inunediately 
below  each  group  of  memory-resident  util- 
ities is  a  1 6()0-byte  layer  of  resident  data 
left  behind  by  INSTALL  that  retains, 
among  other  things,  the  entire  inteuupt 
vector  table  as  it  appeared  before  the  TSR 
group  was  loaded.  When  REMOVE  is 
called  on  to  eliminate  the  topmost  set  of 


TSRs,  it  locates  the  highest  wedge,  copies 
the  contents  of  the  vector  table  stored  in- 
side it  into  the  real  vector  table,  and  frees 
all  nicni(ir>'  used  by  the  wedlge  and  every- 
thing loaded  after  it. 

The  most  diflicuh  task  is  to  determine 
which  memory  blocks  to  free  up.  Every 
TSR  initially  owns  two  memory  blocks: 
cxic  for  its  copy  of  the  environment,  and 
one  for  its  PSP  (short  for  Program  Seg- 
ment Prefix).  ctxJe.  data,  and  stack.  (For 
more  details  on  how  DOS  loads  a  pro- 
gram, refer  to  the  sidebar  "Behind  the 
Scenes  with  EXEC. ")  I'll  refer  to  the  for- 
mer as  the  ■"environment  block"  and  the 
latter  as  the '  'PSP  block"  hereafter. 

One  potential  complication  is  diat  a 
TSR  may  have  additional  data  blocks  allo- 
cated to  it  if  it  explicitly  requested  them 
widi  iX)S  function  48h.  Moreover.  TSRs 
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Copyrighted  material 


B13:  «W»Bie»Bll-B12 


Ordinan' 1-2-3  display 


Switch  to  new 
size  without 
leaving  1-2-3 


See  up  to  twice' 
as  many  rows 


Enhanced  1-2-3  display 
with  SeeMORE 


See  up  to  twice 
;is  manv  columns 


111  >  iifif  C«tmts 


l.M 

IM 
M 


IM 


IM 
U! 
K 

:.5'i 


».K3 

».5W 

>  • 

n. 

n. 

n. 

T? 

i.ni 

1  !?: 

1  M 

1  -ll* 

t« 

»7I 

^•> 

i?i 

Z!t 

2«l 

.'3? 

^> 

It? 

l«l 

1» 

i« 

l*> 

IK 

ISS 

15! 

i! 

K 

1? 

fB 

<• 

2.M! 

;  *M 

.  M 

US 

l» 

11. 

IS 

».«1I 

5). 


1 «: 

a? 
i»i 

»; 


•  Choose  mixed 
font  format  , 

(Top  3  lines  big) 

•Choose  normal 
or  reverse  video 

"Change  coloR 
(CGA,  EGA,  VGA) 

-Print  aiTy  com- 
pressed screen 

-No  special 
hardware 
required 


1-2-3  never  looked  so  good. 


Introducing  SeeMORE,  a  powerful 
screen  manager  for  1-2-3®  that 
expands  your  worisheet  view. 

SeeMORE  gives  you  a  choice  of 
conpiEssed  fomiats  that  double, 
triple  or  quadruple  the  number  of 
cells  displayed  on  the  screen. 

Quit  scrolling  around. 

Install  the  SeeMORE  program  with 
1-2-3  and  you  can  build  a  twelve 
month  forecast  without  stopping  to 
scroll  around  All  twelve  months 
appear  on  the  screen. 

And  because  so  many  cells  are 
visible,  trends  and  relationships 
become  dear  SeeMORE  lets  you 
seethe  bigpicture. 


SeeMORE  manages  the  screen 
while  you  operate  1-2-3.  You  can 
switch  to  a  new  size  or  color  with- 
out leaving  your  worisheet  and 
you  can  produce  a  hardcopy  print- 
out of  any  compressed  screen  with 
thepushofalffiy. 

Put  your  gr^hics  card 
 to  work.  

No  special  hardware  is  required  to 
run  SeeMORE.  All  you  need  is  a 
CGA,EGA,VGA,HeKiilesor 
compatible  graphics  adapter. 

Get  SeeMORE  and  expand  >our  hori- 
zons. Wotis  with  1-2-3  M  2.0  or  later 
on  the  IBM  PC,  XT,  AT,     and  com- 
patibles. $79-95.  Not  copy  protected 


SeeMORE  is  another  fine  product 
fiom  Personics,  maker  of  the  award- 
winning  SmartNotes™  program. 


Please  send  me  copies  of  SeeMORE  at 

$79  95  each  plus  $3.75  shipping  ($12  outside  USA 
and  Canada) .  MA  residents  add  $4.00  sales  tax. 

Payment:  VISA   MC   AMEX    Diners  Check 


To  order,  mail  coupon  or  call  toll-fref 
In  MA 800-447-1196  Nationally: 


800445-3311 


PERSONICS  CORPORATION 
23'i2  MAIL  STREET 
CONCORD,  MA  01742 
617-897-1575 
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■  PC  LAB  NOTES 


DOS  MEMORY  MANAGEMENT 


The  DOS  memory  management 
scheme  is  one  of  moderate  sophisti- 
cation that  lends  itself  well  to  use  by  ap- 
plications programs.  Nearly  ail  memory 
is  divided  into  a  number  of  blocks  whose 
length  can  theoretically  range  from  16 
bytes  (one  paragraph)  to  I  megabyte. 
Each  block  of  allocated  memory  is  pre- 
ceded by  a  16-byte  memory  control 
block  that  contains  important  informa- 
tion concerning,  among  other  things,  the 
length  of  the  block  and  its  current  alKxra- 
tion  status. 

DOS  provides  three  memory  alkx:a- 
tion/deallocation  functions.  Acces.sed 
through  interrupt  2lh,  they  are  as  fol- 
lows: 

48h     Request  a  memory  bliK-k 
49h     Free  a  block  allocated  through 

function  48h 
4Ah    Modify   a   block  received 

through  function  48h 


frequently  chcx)sc  to  conserve  mcinory  lor 
other  programs  by  deallocating  their  own 
environment  bkKks  before  termination. 

To  complicate  matters  further,  only  the 
PSP  blocks  are  guaranteed  to  be  Iwatcd 
physically  above  the  wedge  in  memory.  A 
removal  utility  must  locate  all  of  the 
blocks,  verify  that  they  belong  to  the  TSR, 
and  then  dealUKate  them  with  function 
49h.  DOS  provides  no  documented  way  of 
doing  that.  But  as  we'll  see  later,  RE- 
MOVE has  a  unique  way  of  fmding  mem- 
ory blocks  and  determining  who  owns 
them. 

THE  INSTALL  UmiTV  INSTALL  s 
role  in  the  deinstallation  scheme  is  two- 
fold: it  saves  a  copy  of  the  interrupt  vector 
table  before  that  gets  altered  by  a  subse- 
quent TSR,  and  it  also  saves  the  segment 
addresses  of  its  own  environment  and  PSP 
blocks.  The  PSP  is  the  256-byte  header 
that  DOS  builds  in  front  of  every  execut- 
able program  when  it  is  loaded  into  memo- 
ry. The  PSP  memory  bkxk  will  be  larger 
than  256  bytes  since  it  also  contains  the 
program's  code  and  data. 

INSTALL  has  to  stash  away  a  copy  of 

P 


The  ground  r^les  for  a  program  claim- 
ing and  discarding  blocks  of  memory  are 
simple:  any  free  space  can  be  reserved 
through  DOS  function  48h,  and  any 
block  reserved  can  be  released  through 
function  49h  or  modified  in  length  with 
function  4Ah. 

There  arc  several  reasons  why  an  ap- 
plication might  want  to  make  use  of  these 
memory  alkx:ation  .services.  A  .COM 
file  is  allocated  every  byte  of  memory 
available  in  the  system  when  it's  loaded, 
although  such  files  rarely  use  more  than 
one  64K  segment.  A  well-behaved 
.COM  file  (and  one  that  wants  to  work  in 
an  environment  like  Windows)  should  re- 
lea.se  the  unneeded  memory  when  it  first 
receives  control.  Conversely,  programs 
sometimes  need  additional  memory  for 
data  storage  or  buffering.  Getting  it  is  as 
easy  as  calling  DOS  function  48h  with 
the  size  of  the  requested  block  (in  para- 
graphs) stored  in  BX. 


the  entire  1024-byte  interrupt  vector  table 
simply  because  it  has  no  way  of  knowing 
exactly  which  vectors  the  next  TSR  will 
borrow.  With  the  whole  table  saved,  RE- 
MOVE can  disable  a  routine  by  replacing 
the  current  vector  table  (including  patches 

■  A  removal  Utility  must 
locate  all  of  the  blocks, 
verify  that  they  belong  to 
the  TSR,  and  then 
deallocate  them  with 
function  49h. 


made  by  the  last  TSR)  with  a  copy  of  it  as  it 
appeared  before  the  latest  TSR  was  made 
resident. 

INSTALL  next  stores  the  pair  of  seg- 
ment addresses  that  denote  its  own  loca- 
tion in  memory.  It  pulls  its  own  PSP  seg- 
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You  might  think  that  if  two  consecu- 
tive blocks  were  requested  and  allocated, 
and  this  was  followed  by  a  call  to  func- 
tion 49h  to  free  the  first  (lower)  of  the 
two,  both  would  come  free.  Fortunately, 
that  doesn't  happen.  If  it  did,  REMOVE 
couldn't  deallocate  the  memory  dedicat- 
ed to  a  TSR  whose  environment  block 
didn't  immediately  precede  its  PSP  with- 
out destroying  everything  in  between. 
Blocks  can  be  deallocated  in  any  order, 
regardless  of  the  order  in  which  they 
were  reserved. 

The  operating  system  will  allow  holes 
to  develop  in  memory  and  can  deal  with 
them  quite  elegantly.  It  appears  that 
while  DOS  will  never  locate  the  PSP 
block  of  a  program  inside  a  hole,  it's  per- 
fectly willing  to  place  environment 
blocks  there.  It  will  also  parcel  out  an  is- 
land of  unclaimed  memory  to  satisfy  a 
program's  function  48h  request. 
— ^JeffProsise 


ment  value  right  out  of  the  CS  register.  The 
CS  register  of  a  .COM  file  is  always  coin- 
cident with  the  PSP  segment  upon  entry. 
The  segment  address  of  its  environment 
block  is  stored  and  accessible  at  offset  2Ch 
inside  the  PSP. 

What  INSTALL  can't  tell  is  where  in 
memory  DOS  will  load  the  next  execut- 
able program.  True,  INSTALL  could 
make  an  educated  guess,  based  upon  its 
own  length  and  the  length  of  its  environ- 
ment block,  but  any  serious  attempt  to  pre- 
dict the  exact  address  could  be  thwarted  by 
a  number  of  factors.  Changing  a  PATH 
string,  for  example,  could  alter  the  length 
of  the  environment  block  inherited  by  the 
next  program.  And  if  more  than  one  TSR 
is  loaded  after  INSTALL,  INSTALL  can't 
even  begin  to  guess  where  the  second  or 
third  will  go.  The  somewhat  difficult  ta.sk 
of  determining  where  they're  located  is  left 
to  REMOVE.  But  the  two  segment  values 
saved  away  by  INSTALL  are  critical  to 
that  determination. 

The  two  segment  addresses  must  be  de- 
posited where  REMOVE  can  find  them 
later.  To  that  end,  the  very  first  time  IN- 
STALL is  run,  it  sets  up  a  table  in  memory 
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Introducing  a  new  generation 
of  Extended  EGA  for  PC  and  PS/2 


Smart  EGA  Plus. 
Double  your  screen  resolution 
Cut  fear  or  obsolescence. 


If  you  want  to  make  use  of 
all  the  power  and  resolution 
your  multisync  monitor  can 
give  you,  without  worrying 
about  future  software 
incompatibility  disasters, 
we've  got  the  EGA  you've 
been  looking  for. 

It's  called  Smart  EGA  Plus 
and  it's  designed  to  let  you 
master  all  the  possibilities  of 
your  multisync  monitor. 

Not  only  will  it  let  you 
continue  to  run  all  of  your 
favorite  graphics  programs, 
from  CGA  throu^  EGA; 
you'll  be  able  to  run  the 
emerging  VGA  programs  on 


In  Canada 

Microcomputers  of  Canada 
Ontario,  Quebec 
1  800  263-3383 
Other  Provinces 

I  800  387  4313 


International 


your  PC/XT  or  AT  as  well. 

In  addition,  it  offers 
800  X  600  resolution — more 
than  double  that  of  standard 
EGAs. 

What's  so  great  about  all 
this  extra  resolution?  Well, 
with  800  X  600  resolution  you 
have  480,000  pixels  filling  up 
your  screen,  giving  you  much 
denser — and  therefore 
brighter — colors. 

For  desktop  publishing, 
CAD  applications  or  making 
business  presentations,  you'll 
find  Sman  EGA  Plus,  with  its 
16  dazzling  colors,  exciting 
and  satisfying  to  work  with. 

Drawings  are  crisper,  colors 
are  brighter,  and  more  details 
can  be  seen  on  the  screen. 
Alphanumerics  are  near  print 
quality  with  a  more  natural, 
rounded  look. 

Your  spread-sheets  will  be 
even  more  pleasing  to  the  eye 
in  our  640  x  480  or  752  x  410 
resolution,  as  you'll  see  after 
spending  some  time  with 
Lotus  1-2-3,  Symphony,  or 
Framework. 

With  our  132  column 


SMART 


Ashford  International 

32-2.660-33-81.  Belgium 
49-089-4311361,  West  Germany 
32-4902-41165,  Netherlands 
47-02-707550,  Scandinavia 
358-0-803-9044,  Finland 


feature  you  can  choose 
between  print-like  letters  in 
25-line  mode  or  packing  extra 
spread-sheet  information  on 
the  screen  in  43-line  mode. 

Most  important  for  your 
peace  of  mind,  however,  is 
the  hardware  compatibility 
you  get  with  our  unique 
proprietary  chip.  It's  your 
insurance  against  present 
and  future  software 
incompatibility  calamities. 

There  are  dozens  more 
Smart  EGA  Plus  features  we'd 
like  to  tell  you  about  but,  as 
you  see,  this  ad  is  already 
bursting  at  its  seams.  If  you'd 
like  to  know  more,  contact 
one  of  the  better  computer 
retailers  in  your  area.  Or  call 
us.  We'll  be  happy  to  fill  you 
in. 

Smart  EGA  Plus  is  made  in 
the  USA  and  comes  with  a  3- 
year  limited  warranty. 

List  Price  $499.00 

Telephone 
1-800-772-3742 

(In  Mass.  caU  617-460-0717) 


From  NSI  Logic,  Inc. 
259-B  Cedar  Hill  Road 
Marlborough,  MA  01752 


VGA,  PC/XT,  AT  arc  tradenurki  of  IBM;  Lotus  I-2-5-.  Symphony  arc  trademarks  or  Loius;  Framework  is  a  trademark  or  Ashton  Tiic:  Smart  EGA  Plus  is  a  trademark  of  NSI,  Inc. 
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BEHIND  THE  SCENES  WITH  EXEC 


When  the  DOS  command  processor 
wants  to  load  a  file  for  execution, 
it  calls  the  built-in  EXEC  function  to  do 
the  dirty  work.  Among  the  many  tasks  to 
be  taken  care  of  is  reserving  a  portion  of 
memory  for  the  new  resident.  EXEC  re- 
quests the  memory  in  two  distinct 
phases. 

First  comes  the  area  to  be  set  aside  for 
the  program's  environment  block.  The 
environment  block  holds  a  set  of  strings 
inherited  fix)m  the  master  environment 
block  in  low  memory,  strings  like  the 
path  to  the  command  processor  and  text 
of  the  current  command  path  defmed 
with  the  PATH  command.  This  block  is 
typically  small  (160  bytes  or  less),  but 
can  be  larger.  DOS  3.2,  in  fact,  sets  the 
maximum  size  to  32K. 

The  second  block  requested  is  for  the 
file  itself.  A  PSP  is  built  at  offset  0  in  the 
new  block,  and  this  is  followed  by  the 
code  and  data  that  make  up  the  program 
itself.  If  the  program  is  a  .COM  file,  this 

called  the  Installation  Data  Table,  or  IDT. 
The  IDT  stores  two  vital  pieces  of  informa- 
tion: the  number  of  installations  recorded 
and  the  two  segment  addresses  of  each 
wedge's  environment  and  PSP  blocks. 

The  reasons  for  maintaining  a  count  of 
the  TSRs  installed  is  probably  obvious. 
For  one  thing,  INSTALL  has  to  know 
when  its  internal  limit  of  32  TSRs  is 
reached.  For  another,  REMOVE  has  to 
know  when  there  are  none  left.  More  im- 
portant, the  count  is  used  as  an  index  into 
the  IDT  when  segment  values  are  stored  or 
retrieved.  Since  up  to  32  wedges  can  be 
present  at  once,  care  must  be  taken  not  to 
overwrite  the  segment  values  stored  for 
one  with  those  of  another. 

The  IDT  has  64  words  (enough,  thai  is, 
for  32  pairs  of  segment  values)  set  aside  to 
record  the  segment  addresses  of  each  IN- 
STALL wedge.  The  64-word  area  retains 
them  in  staggered  order.  The  first  word  is 
the  PSP  block  segment  of  the  first  wedge, 
the  .second  is  the  environment  block  seg- 
ment of  the  first  wedge,  the  third  is  the  PSP 
block  segment  of  the  second  wedge,  and 
so  on.  When  REMOVE  wants  to  locate  a 


block  constitutes  all  of  remaining  memo- 
ry since  DOS  has  no  way  of  knowing  up 
front  just  how  much  memory  the  pro- 
gram will  require.  If  it's  an  .EXE,  the 
block  will  consume  only  the  amount  of 
memory  specified  in  the  file  header. 

If  all  allocated  memory  comprises  one 
contiguous  block,  DOS  locates  a  pro- 
gram's environment  block  immediately 
before  its  PSP  block.  But  if  there  is  a 
large  enough  hole  in  memory,  DOS  will 
stuff  a  copy  of  the  environment  strings 
there.  These  holes  frequently  develop 
when  a  TSR  deallocates  its  own  environ- 
ment block  before  becoming  resident. 
Then  (provided  the  size  of  the  environ- 
ment doesn't  change)  DOS  will  separate 
the  next  environment  block  and  PSP 
block. 

Contrary  to  popular  belief,  EXEC 
doesn't  always  explicitly  use  functions 
48h  and  4Ah  to  manipulate  memory. 
DOS  3.2,  for  example,  appears  to  forgo 
the  functions  in  favor  of  either  jumping 

set  of  segment  values,  all  it  has  to  do  is  ob- 
tain the  number  of  installations,  multiply 
by  4,  then  use  the  result  as  a  pointer  into 
the  table. 

Creation  of  the  IDT  presents  a  couple  of 
problems.  First,  it  has  to  be  located  where 
it  won't  be  destroyed  by  DOS.  Second, 
both  INSTALL  and  REMOVE  must  be 
able  to  find  it. 

The  IDT  is  set  up  inside  the  first  IN- 
STALL wedge  made  resident.  Every  time 
it  is  called  to  record  a  new  installation,  IN- 
STALL leaves  behind  a  portion  of  itself  in 
memory.  Each  one  of  these  wedges  con- 
tains room  for  an  IDT.  Only  the  space  in- 
side the  very  first  one  is  used,  however. 
Any  time  the  program  is  run  thereafter,  it 
does  its  usual  job  of  obtaining  the  two  re- 
quired segment  addresses.  But  these  ad- 
dresses aren't  stored  within  the  cunent 
code  segment;  they're  placed  in  the  area 
that  was  reserved  when  the  first  INSTALL 
terminated. 

To  make  the  IDT  accessible  to  an  exter- 
nal program,  INSTALL  chains  an  addi- 
tional function  to  the  BIOS  time-of-day 
service  interrupt.  Interrupt  I  Ah  normally 


directly  to  them  (without  executing  an  in- 
terrupt 21h)  or  manipulating  the  memory 
control  blocks  itself.  The  DOS  2.x 
EXEC  is  more  faithful  about  using  its 
own  internal  services  but  still  doesn't  use 
them  in  all  cases. 

Your  own  applications  can  use  the 
EXEC  fiinction  to  invoke  another  pro- 
gram, just  as  DOS  does.  The  function 
number  is  4Bh ,  and  it  is  accessed  through 
interrupt  21h.  Be  warned,  however,  that 
this  is  one  of  the  most  complex  IXDS 
functions:  the  parent  program  must  pass 
the  addresses  of  an  environment  block,  a 
command  tail,  and  two  file  control 
blocks  to  the  child  process.  The  most 
comprehensive  treatment  of  the  EXEC 
function  is  contained  in  Ray  Duncan's 
Advanced  MS-DOS,  a  relatively  new  of- 
fering from  Microsoft  Press.  If  you  want 
to  experiment  with  EXEC,  this  is  the 
book  to  buy,  and  it  will  prove  an  invalu- 
able resource  in  other  areas,  as  well. 
— ^Jeff  Prosise 


has  only  two  ftinctions  defined,  numbered 
0  and  1 .  INSTALL  adds  fiinction  44h.  If 
an  interrupt  1  Ah  is  executed  with  AH  set  to 
44h  and  at  least  one  copy  of  INSTALL  is 
resident,  the  segment  of  the  IDT  is  re- 
turned in  the  ES  register.  To  know  if  the 
IDT  does  exist,  then,  the  calling  routine 
monitors  the  value  of  the  BH  register  be- 
fore and  after  the  call.  If  the  IDT  is  present, 
BH  is  decremented  by  1 ;  if  it's  not,  BH  re- 
tums  unchanged. 

THE  REMOVE  UTILITY  When  RE- 
MOVE is  called  upon  to  purge  the  last 
group  of  TSRs,  it  uses  the  groundwork  laid 
by  INSTALL  as  its  foundation.  It  first  calls 
interrupt  1  Ah.  function  44h.  to  verify  that 
at  least  one  utility  (or  group  of  utilities)  is 
resident  in  memory.  Then  it  prints  the 
number  of  installations.  A  complete  list  of 
everything  installed  is  printed,  and  the  user 
is  asked  to  verify  that  the  deinstallation 
should  proceed. 

All  REMOVE  has  to  do  to  obtain  the 
list  of  names  of  the  utilities  installed  is  to 
retrieve  the  address  of  each  wedge  from 
the  Installation  Data  Table.  It  can  then 
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TRACKING  MEMORY:  DOS  MEMORY  CONTROL  BLOCKS 


To  keep  track  of  memory  allocation, 
DOS  Versions  2.0  and  later  build  a 
16-byte  memory  control  block  immedi- 
ately before  each  discrete  block  of  mem- 
ory. Although  the  format  of  the  control 
block  (also  known  as  an  arena  header, 
borrowing  from  UNIX  terminology)  is 
officially  undocumented  by  Microsoft, 
information  about  it  has  been  published 
in  a  handful  of  reliable  periodicals  and 
reference  books. 

It  turns  out  that  only  the  first  S  bytes  in 
the  control  block  are  used.  The  first  byte 
will  always  have  the  value  4Dh  or  5 Ah. 
The  value  5  Ah  indicates  that  the  header  is 
the  last  in  the  chain;  all  memory  above  it 
is  unused.  Hex  4D  means  that  the  control 
block  is  intermediate  in  the  chain;  the 
memory  directly  above  it  usually  belongs 
to  a  program  or,  perhaps,  to  DOS  itself. 

The  next  two  bytes  hold  the  PSP  seg- 
ment address  of  the  program  that  owns 
the  corresponding  block  of  memory.  A 
value  of  0  means  the  memory  block  is 
free  to  be  claimed  by  someone  else;  any 
other  value  represents  a  segment  address. 
An  inspection  of  memory  control  blocks 
with  DEBUG  reveals  that  a  program 


look  inside  each  one  to  .see  what  was  en- 
tered on  the  command  line.  Everything  en- 
tered on  the  command  line  when  a  pro- 
gram is  invoked  is  deposited  by  the 
operating  system  into  a  buffer  beginning  at 
offset  8lh  in  the  program's  PSP.  The  byte 
at  offset  80h  holds  the  number  of  charac- 
ters entered.  Each  time  INSTALL  runs 
and  exits  through  interrupt  27h,  the  PSP  is 
left  behind. 

The  IDT  is  accessible  becau.se  when 
function  44h  was  initially  called  to  see  if 
any  utilities  were  installed,  ES  addressed 
the  table  on  return.  REMOVE  begins  the 
deinstallation  process  by  pulling  the  seg- 
ment address  of  the  most  recently  inserted 
wedge's  PSP  block  from  the  IDT.  The 
vector  table  in  low  memory  is  replaced 
with  the  contents  of  the  vector  table  stored 
in  the  wedge.  The  only  precaution  to  take 
here  is  to  make  sure  that  an  interrupt 
doesn't  occur  while  the  table  is  being  al- 
tered. Before  reading  the  vector  table,  RE- 


"owns"  its  own  PSP  block,  its  environ- 
ment block,  and  any  memory  it  sets  aside 
through  function  48h. 

Bytes  3  and  4  (the  fourth  and  fifth 
bytes  in  the  header)  indicate  the  size  (in 
paragraphs)  of  the  memory  block.  If  you 
know  where  to  find  one  control  block, 
you  can  find  the  next  one  by  adding  the 
length  of  the  memoiy  block  plus  1  to  the 
segment  address  of  the  control  block. 
Thus  the  memory  control  blocks  are 
linked  logically  together,  and,  by  scan- 
ning the  chain,  DOS  gets  a  snapshot  of 
the  current  memory  structure. 

Finding  the  first  control  block  in  the 
chain  can  pose  a  problem,  however. 
DOS  maintains  a  record  of  its  address, 
but  where  the  record  is  located  depends 
upon  the  version  of  DOS,  whether  or  not 
a  hard  disk  is  installed,  and  sometimes 
even  the  type  of  machine  you're  using. 
An  easier  (though  not  statistically  fool- 
prooO  way  is  to  begin  at  the  bottom  of 
memory,  searching  for  a  paragraph 
whose  first  byte  has  a  value  of  4Dh  and 
that  holds  the  segment  address  of  the  next 
paragraph  in  the  word  at  offset  1.  You 
can  see  an  example  of  this  in  REMOVE 

MOVE  disables  interrupts  with  CLI  before 
making  changes,  just  as  INSTALL  does. 
(You  can  imagine  what  might  happen  if, 
say,  a  timer  interrupt  was  generatal  by  the 
system  at  the  same  time  that  its  interrupt 
vector  was  being  modified.  Execution 
would  jump  off  to  some  random  place  in 
memory,  probably  crashing  or  locking  up 
the  system  as  it  went.) 

Two  of  the  segment  addresses  needed 
to  start  the  memory  deallocation  process 
are  immediately  available:  those  of  the  en- 
vironment and  PSP  block  of  the  wedge. 
Both  are  stored  in  the  IDT.  But  determin- 
ing where  DOS  located  any  TSRs  loaded 
after  the  wedge  isn't  quite  so  easy.  For  lack 
of  a  more  reliable  way,  REMOVE  turns  to 
the  chain  of  memory  control  blocks  that 
define  the  current  structure  of  memory. 

The  memory  control  block  for  the 
wedge's  PSP  lies  in  the  paragraph  preced- 
ing the  PSP  itself  (A  paragraph  is  a  16- 
byte  region  of  memory;  for  more  on  con- 


.Q)M.  It  works  because  the  fu^t  memo- 
ry block  (which  belongs  to  DOS  and  will 
be  located  somewhere  above  segment 
50h)  "owns"  itself 

Knowing  this,  a  program  can  similar- 
ly peruse  the  chain  and  determine  critical 
allocation  information  for  itself.  That's 
exactly  what  REMOVE  does  to  deter- 
mine where  the  TSRs  loaded  after  IN- 
STALL were  located  by  DOS.  Since  IN- 
STALL stored  away  its  PSP  segment 
address,  REMOVE  can  retrieve  it,  then 
subtract  1  from  it  to  address  the  memory 
control  block  that  precedes  INSTALL' s 
PSP  block.  From  there,  it's  a  short  jump 
forward  to  the  next  control  block  and  the 
one  after  it. 

It's  reasonably  safe  to  examine  the 
chain  of  memory  control  blocks  for  infor- 
mation. But  altering  them  yourself  with- 
out benefit  of  the  DOS  services  is  ex- 
tremely dangerous.  If  DOS  determines 
that  the  chain  has  been  corrupted,  it  re- 
sponds by  halting  the  system  and  display- 
ing the  message  "Memory  allocation  er- 
ror. ' '  The  only  recourse  at  that  point  is  to 
reboot,  sacrificing  any  data  stored  in 
RAM  in  the  process. — JefTProsise 

trol  blocks,  see  the  sidebar  "Tracking 
Memory:  DOS  Memory  Control 
Blocks.")  Since  it  already  knows  the  ad- 
dress of  that  PSP  block,  REMOVE  taps 
into  the  chain  at  that  point  and  uses  it  as  a 
springboard  to  the  memory  blocks  located 
above  it. 

Everything  else  REMOVE  does  hinges 
on  a  single  assumption:  that  regardless  of 
where  DOS  locates  the  various  memory 
blocks  that  comprise  TSRs  loaded  after 
INSTALL,  all  of  their  associated  PSP 
blocks  will  reside  at  addresses  above  IN- 
STALL's  PSP  block.  That's  the  only  way 
REMOVE  can  determine  if  a  TSR  was 
loaded  after  INSTALL.  Fortunately,  this 
is  a  safe  assumption.  Memory  blocks  can 
be  located  below  INSTALL  only  if  DOS 
finds  a  hole  to  fill  when  it  loads  the  TSR. 
But  such  holes  are  fair  game  only  for  envi- 
ronment blocks  or  separately  allocated 
data  blocks;  PSP  blocks  are  never  placed 
there. 
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3M  data  cartridge 
available  in  five 


Ct 


I  I  I  : 

'  I  t 

tape  backup  is  now 
popular  models,  i ' 


r  mmm. 

The  makers  ot  even  the  most  popular 
PCs  know  it  s  insane  to  go  to  market 
without  a  reliable  backup. 

So  thev  each  sat  through  hundreds 
ot  blank  and  scrambled  screens  to  see 
which  backup  system  backed  up  best. 

In  the  end,  they  each  chose  3M  data 
cartridge  tape  technolog\'. 

Why? 

We've  been  covering  computer  and 
human  errors  almost  longer  than  com- 
puters and  humans  have  eired  together. 

Not  onlv  did  we  patent  data 
cartridge  technology,  we've  had  16 
veai^s  to  make  it  better.  Through  every 


technological  birakthrDugh,  we've  proven 
to  be  the  best  way  to  back  up  data. 

Just  ask  Apple.' And  NCR.  And  HP* 
And  IBM:  And  COMPAQ! 

Call  (800)  423-3280  lor  a  list  of  data 
cartridge  drive  manufacturers. 

CIRCLE  273  ON  READER  SERVICE  CARD 

rmicriuTis  owiH-r  \pplr  \ppV  Ciimputrr  Im  . 
NCR  NillfHulC.t\h  Kc|/il«'t:  MP  llrxUtl  Unl: 
IBNt  llitrin4tit>nAl  Huunr^^  MMhinr^  Corp.. 
COMPAQ  CI  )MrAg  Cumputrr  Ctp 

CIM  \m 
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PC  LAB  NOTES 


A  MEMORY-MAPPING  UTILITY 


With  so  many  terminale-and-stay- 
lesident  (TSR)  utilities  and  per- 
manent command  shells  in  use  today,  it's 
often  helpfiil  to  know  just  which  pro- 
grams are  installed  in  your  PC's  memory 
and  how  much  RAM  they  occupy.  CHK- 
DSK  will  report  the  number  of  free  bytes 
of  RAM,  but  it  won't  show  what  pro- 
grams are  loaded.  My  PCMAP  utility  is 
designed  to  do  just  that.  It  displays  a  list 
showing  the  name  of  each  program  (or 
process)  and  bow  many  bytes  of  memory 
aieallocaledtoit. 

PCMAP  works  by  tracing  the  chain  of 
Menxxy  Control  Blocks  (MCBs)  that 
DOS  uses  to  subdivide  memory  between 
different  processes.  Each  MCB  is  like  a 
16-byte  bookmark  that  identifies  how 
much  memory  fiollows  it,  which  process 
owns  the  memory,  and  whether  it  is  the 
last  MCB  or  not.  (See  Figure  A.)  Byte  0 
of  an  MCB  contains  the  letter  "M" 
(4Dt)  if  it  is  not  the  last  MCB  in  the 
chaiii.or**Z"  (SCh)  if  it  is  the  last  block. 
Bytes  1  and  2  form  a  word  (stored  as  low 
i^te-high  byte)  that  identifies  the  "own- 
er" of  the  memofy  following  the  MCB. 
This  4-digit  hex  number  is  called  the  Pro- 
cess ID  (PID).  For  cuiient  versions  of 
DOS,  the  FID  is  sknpiy  the  Program 
Segment  Prefix  (PSP)  segment  address 
of  the  program  that  allocated  the  memo- 
ry. Bytes  3  and  4  fonn  a  second  word, 
which  oootaaisdieinimberfrfparngnvlis 


Figure  A:  The  Structure  of  a  DOS  Memory  Control  Block 


xxxxiOOOO 


word 


11  t>yte8 


r 


Not  used 

Length  of  block  In  paragraphs 
PID  ot  owner  or  0000  if  free 
"M"(4Dh)  it  nollast  block 
"rcSAhjN  last  Mock 


-D  ••••(MM  L  2 
aiHlMBI 


iCet  the  eegaent  of  the  cuctent  copy  of  OOHNMlD.am 
I      atoied  In  the  INT  2Eh  vector. 


S7  n 

(The  nenory  control  block  is  located  at  the  previoua 

;  paragraph!  B97  -  1  >  B96.    Display  the  HOB. 


-D  8896:0808  L  IB 
BB96:S>80    4D  97  »B  D3  00 


ee  ii-M  00 


iByte  (  >  4Dh,  indicating  a  MCB.    Bytes  1  and  2  forn 

;  the  word  indicating  the  owner   (0B97  in  this  case) . 

!  Bytes  3  and  4  form  a  word  showing  the  length  o£  the  MCB 

;  (MCB  address      1)  +  (length  of  block)  •  next  MCB 


-11  B97  D3 
0C6A  lACI 


(Show  sum  and  difference. 

; Display  the  next  NCB. 


Dae  the  ana. 


-D  0C6A:O00e   L  18 
0C6Aiee0I    4D  7A  0C  03  00 


-00  00  00 


Mz. 


I Calculate  the  addreea  of  the  next  block  eaae  «ay. 


-H  C6B  3 

8C6E  ices 

-D  BceBiHtt  L  IB 
■C6BlMliB    40  »7  • 


1 


nguMBiADW/GaesskmaiaHnKesAeMCBchiUn. 


So  REMOVE  begins  a  scan  of  the 
memoiy  blocks  above  INSTALL's  PSP 
blodc.  lookmg  for  odier  PSP  Uocks.  A 

PSP  block  is  identified  by  a  unique  charac- 
teristic: it  owns  itself.  In  other  words,  the 
s^roent  address  held  at  offset  1  inside  its 
control  block  points  back  to  the  PSP  itself. 
The  segment  value  stored  in  an  environ- 
ment block's  control  block,  on  the  other 
hand,  points  to  an  address  different  fh>m 
its  own. 

When  a  PSP  block  is  found,  REMOVE 
records  its  segment  address  and  begins  an- 
other scan  of  DOS's  memory  control  block 
chain,  this  time  starting  at  the  very  first 
control  block  in  memory.  Then  it  deallo- 
cates any  Uock  it  luns  across  whose  owner 


(as  recorded  in  its  control  blodi)  is  the  PSP 
block  just  noted.  The  scan  ends  when  RE- 
MOVE reaches  a  control  block  whose  first 
byte  is  5 Ah,  the  value  that  identifies  it  as 
the  last  in  the  chain. 

To  put  it  another  way,  when  REMOVE 
finds  a  PSP  block  located  anywhere  above 
INSTALL's  own  PSP  block,  it  has  found 
the  core  of  a  TSR  that  was  loaded  after  IN- 
STALL. Any  other  block  that  belongs  to 
tfiatTSR,  no  matter  where  in  memory  it  is, 
can  be  identified  by  examining  its  control 
block  for  the  segment  address  of  the  TSR's 
PSP  block. 

With  one  deallocation  loop  complete, 
REMOVE  continues  its  search  for  PSP 
blocks  right  where  it  left  off.  Bk)cks  other 


than  PSP  blocks  are  simply  passed  over  at 
this  point.  If  one  that's  skipped  is  actually 
an  environment  block  that  should  be  de- 
leted, REMOVE  will  come  back  and  get  it 
later,  after  it  has  found  the  corresponding 
PSP  block. 

The  search  ends  when  the  PSP  block 
most  recently  encountered  is  REMOVE'S 
own  PSP  block.  REMOVE'S  PSP  block 
will  always  be  higher  in  memoiy  than  any 
TSR's  PSP  block,  since  the  order  of  PSP 
blocks  reflects  their  order  of  entry.  The 
space  allocated  to  REMOVE  itself  is  re- 
claimed by  DOS  when  die  program  termi- 
nates. 

REMOVE  finishes  up  by  freeing  the 
environment  and  PSP  bkicks  of  die  we(^ 
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Copyrighted  mater  al 


iEach  block  is  a  link  in  the  chain.     Dos  traces  this 
;  chain  each  time  it  regains  control. 

-H  C6F  A 

eC79  BC65 

-D  BC79:BaB0  L  10 

0C79:0B00     5A  7A  0C  86  73  00  0B  00-00  00  00  00  00  00  00  00  Zz..B  

;The  5Ah  indicates  that  this  is  the  last  block  in  the 
;  chain.     The  address  total  should  be  the  end  of  memory 

-H  C7A  7386 
8B0B  9BF4 

;8000h  =  512k   (in  my  machine).     Quit  DEBUG. 

-0 

(Figure  Bends) 


;Load  any  progran  under  DEBUG  (I  used  C0MMAND.COM). 
;  You  must  use  a  version  of  DOS  3.B  or  later. 

A>DEBUG  COMMAND. COM 

-D  2C  1  2 
128E:0020 

.•Display  the  word  containing  the  segment  address  of  the 
;  programs  copy  of  the  environment. 

7F  89 

^Display  the  program's  copy  of  the  environment.     If  you 
;  don't  see  the  name  (because  your  environment  is  larger, 
;  enter  the  D  command  a  few  more  times  with  no  arguments 
;  until  the  program  name  appears.     Then  quit  DEBUG. 

-D  097F:B 
B97F:BBBB 
097F:0010 
B97F:0020 

50 
5C 
43 

41 
43 
4F 

54 

4F 
4D 

48   3D  BB   43   4F-40  53   5B   45   43   3D  41   3A     PATH- . COMSPEC»A: 

4D  4D  41  4E  44-2E  43  4F  4D  00  00  01  00  \COHMAND.COM  

4D  41   4E  44   2E-43  4F  4D  00   00   00  B0   00  C0MMAND.COM  

-Q 

Figure  C:  A  DEBUG  session  for  finding  a  program  name. 


of  memory  allocated  to  that  particular 
MCB  by  the  operating  system.  (Note  that 
the  MCB  itself  is  not  included  in  the 
count.)  The  remaining  1 1  bytes  are  not 
used  by  current  DOS  versions.  For  this 
reason,  they  may  contain  values  left  over 

itself.  With  all  targeted  memory  blocks 
deallocated,  the  TSRs  are  effectively 
erased,  since  subsequent  files  will  be  load- 
ed over  them. 

If  the  carry  flag  is  set  on  return  from  any 
call  to  function  49h — which  would  indi- 
cate that  the  deallocation  request  made  by 
REMOVE  was  rejected  by  the  operating 
system — execution  branches  to  RE- 
MOVE'S error-handling  routine  (labeled 
MEM_ERROR  in  the  assembly  language 
source  code  listing  REMOVE.ASM).  A 
"Deinstallation  failed"  message  is  issued, 
warning  you  of  potentially  unstable  cir- 
cumstances ahead.  But  upon  successful 
completion,  REMOVE  bids  you  a  warmer 
adieu:  "Deinstallation completed." 


in  memory  from  other  programs. 

The  sample  interactive  DEBUG  ses- 
sion shown  in  Figure  B  illustrates  DOS 
MCBs  and  how  they  are  chained.  While 
the  actual  addresses  of  the  MCBs  and 
their  lengths  will  differ  for  other  systems, 

INCLOSING  INSTALL  and  REMOVE 
are  two  of  the  most  used  utilities  in  my  per- 
sonal library.  1  like  to  use  SideKick  regu- 
larly but  frequently  need  to  get  rid  of  it 
when  developing  and  testing  resident  code 
of  my  own.  The  ability  to  shelve  it  without 
rebooting  the  computer  is  just  what  the 
doctor  ordered. 

By  studying  the  source  code  for  IN- 
STALL and  REMOVE,  you  can  get  a  fair 
amount  of  insight  into  DOS's  memory 
management  methods.  Thanks  to  the  ef- 
forts of  a  multitude  of  programmers 
throughout  the  user  community,  the  sub- 
ject is  now  pretty  well  understood.  One 
good  way  to  see  how  DOS  stacks  your  pro- 
grams is  to  make  use  of  the  mapping  utility 


the  procedure  remains  the  same.  After 
studying  the  example,  you  can  trace  right 
through  your  computer's  memory. 

First,  make  sure  that  DEBUG  is  in  ei- 
ther your  current  directory  or  path  and 
enter  DEBUG  at  the  DOS  prompt.  Once 
DEBUG  has  loaded  and  displayed  its 
prompt  (a  hyphen),  you  can  follow  the 
procedure  to  find  your  own  memory 
chain. 

One  interesting  thing  about  PCMAP 
is  its  ability  to  display  the  names  of  some 
of  your  TSR  programs.  When  a  program 
is  loaded,  DOS  also  gives  it  a  copy  of  the 
DOS  environment,  which  is  a  collection 
of  strings  of  the  form  NAME=value,  fol- 
lowed by  a  zero-byte  (ASCII-Z).  The 
segment  address  of  the  program's  copy 
of  the  environment  is  stored  in  the  word 
at  offset  2Ch  in  the  program's  PSP.  In 
DOS  Versions  3.0  and  later  the  full  path- 
name of  the  program  is  stored  at  the  end 
of  the  environment.  PCMAP  checks  to 
see  if  the  environment  block  is  owned  by 
the  program  and,  if  so,  copies  the  name 
to  the  screen.  (Running  PCMAP  under 
versions  of  DOS  prior  to  3.0  will  show 
"(Unknown)"  for  the  program  name.) 
Figure  C  is  a  sample  DEBUG  session 
that  finds  a  program  name. — ^Robert  L. 
Hummel 


Robert  L.  Hummel  is  senior  technical 
editor  on  the  staff  of  PC  Magazine. 

provided  by  Robert  L.  Hummel  in  the  si- 
debar^'A  Memory-Mapping  Utility." 
You  will  probably  be  surprised  to  see  just 
how  a  stack  of  resident  utilities  can  tangle 
things  up. 

Resident  utilities  may  someday  imple- 
ment a  standard  header  that  contains  the  in- 
formation needed  to  deallocate  them.  Until 
that  day  [probably  the  eschaton — Ed.  ]  you 
can  make  use  of  INSTALIVREMOVE  to 
keep  your  system  running  smoothly.  Utili- 
ties are  a  key  to  productivity,  and  in- 
creased productivity  is  the  primary  justifi- 
cation for  PCs  in  the  first  place.  Gfi 


Jeff  Prosise  is  a  frequent  contributor  to  PC 
Magazine. 
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Bedford  still  can  t 
make  coffee 


But  when  it  comes  to  accounting  software  for 
small  business,  we're  ideal. 


The  entire  program  is  contained  in 
one  file  on  one  disk.  Even  the  payroll 
formulas  tor  50  states  are  built  in, 
(with  no  need  for  user  maintained 
tables). 

Bedford  comes  with  two  manuals. 
The  User's  Guide  explains  program 
operation  in  simple  terms;  the 
Accounting  Manual  serves  as  a 
layman's  introduction  to  accounting. 

Bedford  even  includes  records 

of  a  sample  company  for  ease  of  use, 

and  learning  the  program. 

As  for  making  coffee.. .we're  still 
working  on  it!  But  for  now.  some 
office  prcK-edures  will  still  have  to  be 
done  without  the  ea.se  and  efficiency 
of  Bedford  software. 


One  of  Bedford's  biggest  assets  is  its  speed " 
"  we  rate  documentation  as  excellent " 
"  ...an  excellent  rating  for  ease  of  use " 
"  In.stalling...will  take  just  a  few  minutes  " 
" ...  a  near  perfect  match  for  many  small 

companies  " 
lnfoWorld.April6.  1987 


$ 


249 

Complete 

Call  today! 

(206)  883-0074 


General  Ledger 

•  linanciaJ  statements  are  as  current 

as  last  entry 

•  produces  lull  audrt  trails 

•  entire  fiscal  year  available  tor 

reports  (any  start  or  finish  date) 

•  largest  tjalance  20,000.000 

•  closes  booKs  autortiatically  at 
year  end 

Payables/Receivables 

•  uses  open  invoice  method 

•  automatically  updates,  inventory 
records  and  general  ledger 

•  user  can  define  aging  periods 

•  pnnts  invoices,  statements  and 
checks 

Payroll 

•  both  automatic  and  manual  mode 

•  calculates  all  federal  and  state 

taxes 

•  uses  built-in  payroll  formulas  -  no 
user  maintained  tables 


•  five  income  fields  -  two  are  user 
definable 

•  handles  vacat)on  pay  and  advances 

•  six  extra  deduction  fields  •  three  are 
user  definable 

•  automatically  maintains 
withholdings  payable  accounts 

•  automatically  retains  QTD  and  YTD 
employee  information 

•  accumulates  940.941  and  state 
taxes  information 

•  accumulates  W-S  data  lor  each 
employee 

Inventory 

•  handles  state  and  local  taxes 

•  posts  from  receivables  and 
payables 

•  up  to  999  items 

•  average  weighted  cost  metlx>d 

•  handles  adjustments  and  transfers 

•  prints  invoices 

•  automatically  flags  reorder  points 


Jobcost 

•  distribute  any  revenue  or  expertse 
to  up  to  999  projects  or  prollt 
centers 

•  paycheck  distribution  includes  the 
company's  portion  of  PICA. 
SUTA  and  Disat>ility  Insurance 

•produces  summary  and  detail 
reports  lor  any  project  or  dept. 

Program  capacity 

•  Ledger  accounts ....  600 

•  Journal  entries ...  No  Limit" 

•  Vendors   999 

•  Transactions...  NoLimif 

•  Customers  999 

•  Transactions...  No  Limit" 

•  Employees   999 

•  Inventory  Items   999 

•Projects  999 

•  Limited  by  available  disk  capacity 
"  Limited  by  availat)le  RAM  capacity 


System  Requirements 

Hardware.  Requires  a  minimum  of 
256K  RAM  with  two  disk  drives 
Program  will  support  up  lo  640K  RAM 
and  a  hard  drive  Not  copy 
protected. 

Computer  types'  IBM  PC  and  most 
compatibles  using  MS  DOS  2  0  or 
later 

Standard  Features 

•  all  modules  are  fully  integrated 

•  all  reports  can  be  displayed  or 
printed 

•  most  reports  can  be  exported  to 
Lotus'? ,  ASCII  or  DIP  tiles. 

S>  Indicates  manufacturer's  registered 

Irademaric 
™  Indicates  manufacturer's 

trademari^ 
'.'1986  Bedford  Software  Corporation 


bedford 

The  accounting  software  for  small  business. 


Dealer  inquiries  welcome:  Bedford  Software  Corporation,  15008  NE  40  St.,  Redmond,  WA.  98052.  (206)  883-0074 
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Doing  what 
dir  doesn't 


5 


DR.COM  lets  you  sort files  by  extension,  size,  date,  time,  and  DOS  order — and  view, 
rename,  move,  and  delete  them — without  ever  typing  DIR  again. 


As  a  file  management  tool,  DOS  is  a 
dull  knife.  When  you  spot  an  unfa- 
miliar filename  in  a  DIR  listing 
and  stop  and  TYPE filename  to  examine  it, 
you  lose  your  place.  If  the  file  is  OK  after 
all,  you  have  to  hit  DIR  again.  If  not,  it's 
DEL filename  or,  to  move  the  file  to  anoth- 
er directory,  you  must  type  COPY  file- 
name \ciirname,  followed  by  DEL  file- 
name. And  another  DIR.  Little  wonder  no 
one  has  the  time  and  patience  to  keep  his 
hard  disk  in  order. 

DR.COM  will  change  all  that.  When 
you  simply  enter  DR  at  the  DOS  prompt, 
you'll  quickly  get  an  alphabetically  sotted, 
DOS-format  listing  of  your  current  direc- 
tory, and  on  the  right  of  the  screen  you'll 
find  a  menu  full  of  the  file  functions  you'll 
need.  A  movable  highlight  bar  controlled 
by  the  keypad  curst>r  keys  lets  you  thumb 
forward  and  backward  through  the  directo- 
ry. Park  the  bar  on  a  file  of  interest,  hit  the 
appropriate  function  key  from  the  menu 
list,  and  DR  will  either  pop  up  the  file  for 
viewing,  delete  it,  or  rename  it. 

By  adding  parameters,  you  can  sort  the 
initial  DR  directory  display  in  five  differ- 
ent ways.  Its  full  syntax  is 

DR  Id: 1 [directory] l/El (/S) l/D) l/T] 1/01 

The  switch  characters  (a  slash  followed  by 
a  letter)  tell  DR  which  way  it  should  sort 
your  directory.  DR  defaults  to  sorting  by 
filename,  essentially  alphabetizing  the  list- 
ing. The  /E  switch  instructs  DR  to  sort  by 
Extension .  /S  sorts  by  Size  and  either  /D  or 
/T  sorts  by  DaTe.  If  you  want  to  see  a  di- 
rectory's filenames  listed  in  the  DOS  DIR 
order,  just  put  /O  on  the  command  line. 


Don't  worry  if  you  can't  remember  the 
switches.  All  the  sort  functions  (except  O) 
are  also  listed  in  the  DR  menu. 

Unlike  DIR,  which  scrolls  off  into  nev- 
er-never land,  DR  gives  you  complete 
control  over  the  directory  listing  display. 
The  Up  and  Down  Arrow  keys  scroll  the 
highlight  bar  a  line  at  a  time,  while  PgUp 
and  PgDn  flip  to  the  next  group  of  21  file- 
names that  DR  displays  at  once.  Ctrl- 
PgUp  and  Ctrl-PgDn  take  you  to  the  top 
and  bottom  of  the  current  page,  and  the 
Home  and  End  keys  take  you  to  the  begin- 
ning and  end  of  the  directory. 

DR  has  an  additional  search  feature  that 


quickly  puts  the  highlight  bar  on  the  first 
filename  that  starts  with  a  particular  char- 
acter. With  a  DR  display  on  the  screen, 
pressing  "P"  will  take  you  to  the  first  file- 
name that  begins  with  the  letter  "P,"  for 
example.  Successively  pressing  "P"  will 
take  you  forward  through  all  the  filenames 
that  begin  with  that  letter.  If  you've  sorted 
by  anything  but  the  default  alphabetized 
listing,  this  can  be  a  quick  way  to  find  a 
particular  file. 

FULLY  FUNCTIONED  DR  takes  ad- 
vantage of  all  ten  function  keys.  Fl 
through  F6  control  the  action  taken  on  the 
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highlighted  filename.  If  you  press  Fl  (or 
the  Enter  key),  the  currently  highlighted 
file  is  instantly  brought  on-screen  for  view- 
ing. Once  inside  the  file,  the  Up  and  Down 
Arrows  continue  to  scroll  the  display  one 
line  at  a  time,  and  PgUp  and  PgDn  move 
you  to  the  previous  or  the  next  page.  Either 
Ctrl-PgUp  or  Home  takes  you  to  the  top  of 
the  file  and,  as  you  would  expect  Ctrl- 
PgDn  or  End  puts  you  at  the  bottom  of  the 
file. 

When  you're  through  viewing,  another 
tap  on  Fl ,  or  the  Enter  key  or  the  Esc  key, 
exits  back  to  the  menu.  Indeed,  as  it  should 
in  all  applications,  each  press  of  the  Esc 
key  takes  you  back  one  step  in  each  DR 
module.  Pressing  Esc  from  the  directory 
listing  returns  you  to  the  DOS  prompt. 
You  can  thus  pop  in  and  out  of  files  ft)r  pe- 
rusal with  a  minimum  of  keystrokes  and 
never  again  have  to  resort  to  the  DOS 
TYPE  command  or,  for  that  matter,  be 
bothered  with  typing  the  name  of  the  file. 

If  you  decide  the  file  you  just  viewed  is 
ready  for  the  bourn  of  no  retum,  press  F2 
to  delete  it.  As  a  check,  before  deleting  the 
highlighted  file,  DR  requests  verifica- 
tion— "Y"  to  confirm  that  the  file  should 
be  deleted,  "N"  or  Esc  to  cancel  your  de- 
lete command.  If  you  don't  want  to  be  que- 
ried each  time,  you  can  press  F5  to  elimi- 
nate the  confirmation  step.  (F5  is  an  on-t)ff 
toggle;  the  default  is  Confirm  ON.)  If  you 
turn  Confirm  OFF  and  press  F2,  the  dele- 
tion is  instantaneous.  After  deleting  a  file, 
DR  tidies  up  by  removing  the  filename 
from  its  listing  and  decrementing  the  file 
count  it  displays. 

F3  lets  you  Rename  a  file  and  F4  is  to 
Move  a  file  to  another  directory.  When 
you  press  F3,  you  are  prompted  for  a  new 
name  for  the  highlighted  filename.  Your 
response  cannot  contain  the  path  charac- 
ters ":"  and  "\"  nor  the  wildcard  charac- 
ters "?"  or  "*".  Once  you  have  entered 
the  desired  new  name,  press  Enter.  If  you 
have  christened  the  file  with  a  valid  name, 
the  new  name  will  replace  the  old  one  both 
on  the  disk  and  in  the  DR  listing.  Other- 
wise, you  probably  entered  an  invalid  file- 
name character  such  as  space  and  DR  will 
complain  with  that  annoying  beep.  If  you 
pressed  F3  and  wish  to  change  your  mind 
in  midstream,  hit  the  dependable  rip  cord, 
the  Esc  key. 

F4,  Move  a  file  to  another  directory,  is 

P 


particularly  useful  if  you  use  one  directory 
as  a  dumping  ground  for  files  that  must  lat- 
er be  sorted  into  their  appropriate  cubby- 
holes. When  you  press  F4,  you  arc 
prompted  for  a  new  directory  for  the  high- 
lighted file.  Note  that  you  cannot  move  a 
file  to  another  drive,  nor  can  you  move  to  a 
directory  that  already  has  a  same-named 
file.  The  latter  entails  copying,  a  function 
that  is  not  included  in  DR.  W  you  want  to 
move  a  file  tt)  another  directory  and  also 
give  it  a  new  name,  first  press  F3.  Rename 
the  file,  and  then  F4.  Move.  Confirmation 
of  a  successful  move  is  the  same  as  when 


■  You  can  pop  in  or  out  of 

files  for  perusal  with  a 
minimum  of  keystrokes 
and  never  again  resort  to 
the  TYPE  command  or  be 
bothered  with  typing  the 
name  of  the  file. 


you  delete  a  file.  The  name  will  be  re- 
moved from  the  directory  listing.  I>)n't 
panic.  Your  file  is  not  lost,  just  in  the  new 
directory,  where  you  wanted  it. 

F6  is  the  WordStar  toggle.  WordStar 
and  some  other  word  priKcssors  set  the 
high  bit  of  an  ASCII  character  on  to  control 
page  formatting,  causing  a  normal  text 
character  to  be  displayed  as  a  graphics 
character.  DR  by  default  strips  this  high  bit 
so  that  even  these  text  files  will  look  nor- 
mal when  using  the  View  function.  How- 
ever, if  the  file  you  wish  to  view  has  graph- 
ic characters  you  wish  displayed  as  graphic 
characters,  press  F6  and  the  "ON"  next  to 
WordStar  be  toggled  "OFF",  and  DR 
will  leave  the  high  bit  alone.  The  WordStar 
toggle  does  the  same  thing  as  Ctrl-QG  in 
Side  Kick's  Notepad. 

The  last  four  functions  of  DR  control 
the  different  ways  you  can  Sort  the  directo- 
ry listing.  These  functions  arc  F7.  Sort  by 
Name;  F8.  Sort  by  Extension;  F9.  Sort  by 
Size;  and  FIO.  Sort  by  DaTc.  Unlike  the 
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DOS  SORT.COM.  the  Date  sort  correctly 
handles  the  old  problem  of  sorting  by  year 
as  well  as  month,  date,  and  finally  time. 
You  might  use  F8,  Sort  by  Extension,  if 
you  were  just  interested  in  your  .BAK 
files,  for  example. 

The  Sort  functions  can  be  used  in  com- 
bination with  other  functions.  For  exam- 
ple, if  you  want  to  see  the  latest  file  up- 
dates, press  FIO,  Sort  by  DaTe,  and 
immediately  press  End  to  take  you  to  the 
end  of  the  listing.  Or  if  you  want  to  see  all 
your  COM  files  sorted  by  si/.c,  press  R, 
Sort  by  Size,  and  then  FX,  .Sort  by  Exten- 
sion. 

All  the  DR  functions  except  Confinn 
will  also  accept  a  Ctri-letter  command  en- 
try. This  means  that  while  depressing  the 
Ctri  key  you  have  the  option  of  pressing  V 
(or  Enter)  to  View,  D  to  Delete,  R  to  Re- 
name, M  to  Move,  W  to  toggle  the  Word- 
Star high  bit,  N  to  sort  by  Name,  E  to  sort 
by  Extension,  S  to  sort  by  Size,  and  T  to 
sort  by  daTc.  Confirm  was  omitted  from 
the  Clri-lctter  altemative  to  help  protect 
against  accidental  deletion. 

An  additional  touch  I  think  you'll  ap- 
preciate is  that  the  Delete,  Rename,  and 
Move  functions  work  directly  while  you 
arc  Viewing  a  file.  For  example,  if  while  in 
View  mode  you  decide  that  the  file  should 
go,  instead  of  retuming  first  to  the  menu 
with  Esc.  just  press  F2  and  you  will  be 
automatically  returned  to  the  menu's  con- 
finn deletion  prompt.  (This  assumes  the 
Confirm  toggle  is  "ON".  If  "OFF".  DR 
will  not  pause  before  deletion. ) 

GETTING  DR  Ifyou  haven't  yet  bought 
a  modem.  DR.COM  should  push  you  to 
the  decision  point.  At  roughly  3K,  it's  con- 
siderably the  largest  utility  PC  Ma)>azine 
has  presented  to  date,  and  accurately  typ- 
ing in  either  DR. ASM  (Figure  I)  or 
DR.BAS  (Figure  2)  may  priwe  rather  dif- 
ficult. The  COM.  ASM.  and  BAS  ver- 
sions of  DR  are  easily  downloaded  by  mo- 
dem from  the  PC  Magazine  Interactive 
Reader  Service,  however.  See  the  accom- 
panying sidebar  for  instructions. 

APPLICATION  NOTES  I  think  you  will 
find  many  other  everyday  uses  for  DR 
aside  from  cleaning  up  a  directory.  First  of 
all.  you  will  probably  want  to  use  DR  as  a 
replacement  for  the  DOS  DIR  com- 
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i«st  ssrtmt  ttnctsiy. 


iRattlava  atart. 

rAdjuat. 

tis  it  a  drive  request? 
Ilf  yes,  skip  directory 
tls  it  a  dellaltar? 
Ilf  yaa,  skip. 
iCkaafa  AiEaatosy. 


Ilf  error,  exit. 

iClaar  acraan. 
iCacaac  off. 

(Olaplay  aartlai  aaaaata. 

toalaaa  aat  aattad. 

iTkan  dlaplay  loadlns  aaaaapa. 


iPut  apace  cbaractax 
I  la  dlEBctOEy  llstlag 
I  battar. 


I  Road  all  the  directory  filenaaea  arwl  atore  aa  recorda  in  buffer,  j 


MOV 
NOV 
IMT 
JC 


M.OPrU*  BTAa.DOT.JRAR 

CX.7 
AB,4EH 
21H 
EXIT 


DI.OPPIBT  I  

BP,FIL(.nm*-Mf 


iFind  first  aatcMng  file. 

Ilf  wpty  diractcry.  oxlt. 

l*alMt  ta  kaCfaf . 

laaaaEva  Ul  toi  tUa  faa«  kaftar 


(ctmtmues) 
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CopyrighledmataeiaL^ 


PRODUCTIVITY 

■  PROGRAMMING/UTIUTIES 


riMUBIffs 


CMX 

MirrMjHM 

lOnmtt  M  dltcctaiy  fetMt. 

NOV 

Aii,4ni 

iHiid  ant  MMMat. 

im 

IIB 

JC 

810R£  COOIIT 

lit  carry ,  no  aor*  nam. 

IDC 

COOMT 

rinciwvnt  count  ot  nntt. 

CALL 

BUFFeK..NMIE 

CBP 

DI.BF 

lAxe  w«  •ncioachlnq  file  buCCtr? 

JBE 

riKO.  MOT 

fif  nOf  find  noit. 

MV 

m.onm  ToajtM 

T       lUwi  nit  »ltk  nHM*> 

I  This  Is  til*  nit  louttiM.  imtoc*  tin  ««(*ulta  tho  way  w  toaad  tlm.  i 


■mniLixiTi 

tm 

IMF 
M 

aia 

mrm  wmmk 

niTi 

CMJ. 

at 

MtHI 

CMX 

ttT.COIU0II 

CUI. 

CIIMOR.aB 

nuti 

wv 

Dx.oprsEt  ca 

HOV 

AH, San 

INT 

21K 

WV 

iii.,ca«nBT_D 

NOV 

Ml.tn 

IBT 

218 

INT 

2IU 

;  Stoic  buffer  end  addiees  and  pA^e  ; 
!  end  then  sort   the  tilenames.  j 


STORE.COUMTt  MOV 


NOV 

niD_orpseT,Di 

«D 

n.M 

WV 

MOU.M 

NOV 

u.ooonr 

car 

H.ai 

JM 

BO^MHIT 

ADD 

PAREN.BM 

NOV 

AX, lit 

HUL 

BL 

ADD 

aov 

CM 

fSKLfUe,! 

Jl 

DtADT 

CALL 

SORT 

tOmt  aefMHi* 


fTun  CMIMC  back  o«. 
LUft     itawt  th«  dirMtory. 


(llaMt  tilt  dctv*a 


iStOK*  •ndinf  offMt. 

iAiM«  aMctH  fw  pat*  «toc*9** 

tRftkri«v«  fll*  oeunk. 
rEnough  to  fill  one  f«9*Y 
}If  y»a,  UM  dofault  Mttlitf* 
fElBc,  adjust  p«9«  stotat*. 

jCaicuiAte  Ust  rMord. 

fAdd  bar  offset. 

tthonld  w*  sort  ot  Issvo  oriqinal? 
ttt  it  was  VO",  don't  sort. 


r  Mow.  w«  aia  ctady  to  gat  tacgat  dicactocy  and  display  it  and  tb*  aenu.  i 


aov 

Di.ornn  iaaas.D 

U      iMlat  ta  atarava. 

NOV 

INT 

211 

iCat  dtlva. 

ADD 

AL,>*' 

lOnvait  ta  MCII. 

STOSB 

aov 

ain't' 

iMa  ealaa. 

aov 

■I. in 

■flat  ditaetary. 

CALL 

earjnt 

CALL 

iBIaplay  driva>  ditaetatyf  ■ 

-I 

I  Na  ata  taa4y  (er  buiaam  aoii.  Da  aill  t 
•  laap  haia.  Halting  <er  uaar  kayatratM.  t 


GR.nTl  CkU. 

CALL 

RCAD^KKT 

lOat  a  tayattaka. 

NOV 

■X.AX 

iSavo  ratucnad  kay. 

cap 

AH,1 

tit  it  Esc  or  b«Jow7 

JBE 

FUNCTION 

jlf  ye£,  function. 

CUP 

AH,3(U 

;lB  It  [i^ht  shift  01  abavaT 

JAE 

pvaciloa 

jif  yea,  function. 

car 

M.iai 
imKnaa 

lis  it  CR? 

n 

tU  yaa,  tunctian. 

M.a 

tCat  Bhllt  atata. 

nr 

lU 

net 

M,4 

llB  Ctrl  dapraaaad? 

jai 

rwcriaa 

lit  no,  cback  function  requagt. 

CALL 

fiAam 

iKlsa.  aaarcb  for  flrat  lattat. 

jap 

saoar  cct.eet 

raaentai  aov 

oi.orrur  mtnaaLta 

NOV 

AL.BB 

aov 

CX,29 

i>*  valid  eaanaaa. 

lEPNI 

SCASB 

JNI 

GET.Uy 

lit  no  aatehf  oat  aaetkai 

HOV 

DI.OPPSR  DIH*TCI1.TABLE«5< 

SHL 

CX,1 

SUB 

01, CX 

CALL 

BSllDII 

lElso  do  subxoutlno. 

jar 

■on  eir.m 

ittpdata  acrant  gat  naat  ceaaaad 

1  tnaaouTiata  t 

|0«*««a*ft*oa*ai 

1  

1  TliaBa  all  aabrautlnn  coatral  tha  bar  and 

 ,  J 

paga  of  tha  diractory  Itatinq.  i 

1  

UP.  AjmOH:  aov 

BP,-1«I 

;Hov*  Lar  up  ona  line. 

JNP 

SHORT  BAR_NOVE 

DN_A»KCW:  NOV 

BP, 160 

iNuva  bar  down  aaa  liaa. 

BA«  MOVE:  CALL 

SCROLL.  BAR 

BET 

PC  UPl  NOV 

BP,-4B*21 

jHovo  up  21  llnaa. 

CMX 

aciau. 

MOM  MnraiLuii 

ICHt 


KN  WiMaa 


iRcv*  down  21  linn. 


TDP.lAll! 


ja» 

non  TOP.iAi 

aov 

cua.omR,on 

NOV 

CALL 

NOVt_BMt 

RET 

MOV 

Bx,END_oprm 

sua 

BX,]l*4i 

CN* 
JU 

ax.gfTiET  iun 
a0TT0K_aAa 

NOV 

CINLOmR.M 

NOV 

SUB 

Sl.lM 

CALL 

NOVLMk 

RET 

iMova  bar  ta  tap. 

I  aDrm     laava  llatlai  ta  haglnaiaf. 
iM  aeva  bat  to  tap. 


laava  IlatlB*  ta  laat  paga. 


ihid  BOva  bar  ta  battn. 


t  ybia  aubroutlna  aaarcbaa  for  a  fUo 


I  witk  •  apaeiflc  tiiak  lottac.  i 


nBi|.aiMRi 


NEXT.riND: 

riao.!*! 


cw 

H.,'a- 

ja 

n*aci.» 

cap 

BL,'I' 

JA 

SEARCH.IT 

AND 

BL.Sm 

CALL 

GET. HAHB 

xoa 

DX,DX 

NOV 

DI.SI 

NOV 

8i,oprsBT  inpriB 

CNP 

BYTE  PTX  |DI|,aL 

JNZ 

NEXT.SEAaCa 

INC 

DX 

ADD 

SI,«I 

car 

JU 

ClfBI 

cap 

■m  m  isii.iL 

JS 

roiw_iT 

MX) 

81,41 

INC 

DX 

CNP 

BYTE  FTR  ((11,32 

JNI 

NEXT.SEAKO 

CALL 

BEEP 

NOV 

CX,CODaT 

SUB 

cx.ox 

MOV 

SEARCK_COUNT,CX 

MOV 

CL, NORMAL 

MOV 

BAR  _  ATTR IBUTC , CL 

CALL 

END  BAR 

J  HP 

SHORT  FIHO.!* 

CALL 

UP_AiU10H 

sec 

BtMlfUjUIHIIH' 

JNI 

aw 

m* 

MlumSiiii,a 

tm 

BP, BP 

CALL 

icapttallaa  It  Icaor  aaaa. 


iGot  current  position, 
ilsro  out  flls  countar. 
iStorc  currant  position  In  Dl. 
iPoint  to  top  of  listing. 
lAra  wa  currantly  at  a  Mtchf 
I  If  no.  atart  fro*  tap. 
Ilncraaaat  coaat. 
jlncramat  raeard. 
tHav  raoordt 
itf  aa,  ttad  it. 

iGot  a  aatch? 

fIf  yaa,  procoss. 

iBlsa,  point  to  nest  racoxd. 

fEnd  of  listing? 

I  If  no,  ksap  sasxcking. 

iNo  aatchas,  so  baap. 


iSatrlava  fila  eawt. 
laaMraet  aMrah  oaaM. 
■tad  atara. 

tTarn  off  bar  far  aaa. 

I  Fir  St  move  to  «nd. 

I  Nova  up  to  Batching  fll 


lHara  bat  baafc  aa  aad  dtaplay. 


1  Tbia  aubroutlna  dlaplaya  tha  highliQhtcd  file  for  viewing. 


I- 
vmi 


PMi.arfsiTi 


VlBCDISILATl 


vtta_coiainiDt 


VUMjnLETEl 


OUDVIt 


CALL 

aov 

NOV 


CALL 

HOV 

HOV 

HOV 

CALL 

NOV 


Jl 

NOV 

CALL 

DEC 

JNI 

aov 
«» 

NOV 

CALL 

DEC 

JNI 

CALL 
CNP 
Jt 

car 

Jl 

CNP 
Jl 
CNP 
Jt 

aw 
jai 

CALL 
JHP 

cap 

JZ 

CMP 

JNU 

CALL 

JHP 

CNT 

Jl 


CET.NAHB 

Dic.orrsET  riLKjMM 

AX.lDBfa 

ua 


laat  tha  tiia  ai 
lOpn  tka  fila. 


taava  fllahaadla. 


FIRST. READ 
LAST_PACB«i 
BP, PAGES 
RON,! 
CLS 


St,LAST_PME 

■a.  aw 
n.i 

am.viBN 

DISPLAY.  FLAG, a 

LINES 

pACE_orrstT 

«N,15 
DI.Sl 

DISPLAY.PLACl 

LINES 

BH 

VIEH.DISPUT 


KEAO.XEY 
AH,1 


M.ica 

vinr.BW 

AJi,3BH 
VIEW.END 
AH,2>H 
VIEN.OELBTE 

M.ica 


VIIH.I 
DELETE 
AB,13H 
VIEW.REMAHI 
W1,3DH 
CK  HOVE 
VlEH.REQUIty 
RENAHE 

M.iaa 


FILE.  BUFPER-»SIXTEEN_E 

I  Initialise  page  polBtat. 
tAnd  cow  pointer. 
fClear  screen. 

;Gcc  top  of  currant  page. 
[Get  row  offset  lata  paga 
lis  it  row  sera? 
I  If  yes,  skip. 
iNu  display. 


iKuw  display  25  lines. 
fStact  at  top  left  corner. 
iDiaplay. 


)Cet  a  Xeystroka. 
lis  It  Esc? 
lit  yaa.  aait  vlw. 
I  la  It  aarriaga  rataaat 
I If  yaa,  aait  vlaw. 
I la  it  riy 
J  If  yw,  aait. 
Ms  It  "D'y 

tlf  yea,  go  to  delete  function, 
lis  It  P2? 

I  If  no,  check  If  renaaa  raqaaat. 

lElse,  close  file. 

iGo  to  delete  funatiaa. 

lis  it  "R"? 

I  If  yes,  go  to  raaiaa  faaatln. 
I la  it  P37 
lU  aa,  ebaek  It  i 


til  it  'N'T 
ilf  yn.  go  ta  i 
Ita  it  r4T 


I  f aactlw. 


(Ftprritvmkmit 
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HOW  TO  RUN  A  HARD  DISK  SYSTEM 
WITHOUT  BACKUP. 


Crossing  your  fingers  is  great  when  you're  telling  your 
mother-in-law  you'd  love  to  have  her  visit  for  a  month. 
But,  you  are  pressing  your  luck  when  you  run  your 
computer  system  without  backup  protection. 
Crossed  fingers  won't  help  when  a  crash  wipes  out  your 
data  and  you  have  to  spend  hour  after  hour  trying  to 
retrieve  what  has  been  lost,  recreate  what  has  been 
forgotten  or  re-enter  what  is  gone. 
But,  a  Cipher  5400  tape  backup  system 
can  offer  dependable  security  for  that 
important  data.  Designed  for  today's 
high  capacity  disk  systems  on  the  IBM 
PC  XT,  AT  and  compatibles.  The  Cipher 
5400  is  available  as  a  stand  alone,  self 

aPKR5400WE 


powered  unit  offering  60  megabytes  of  fast  backup  and 
compatibility  with  such  networks  as  Novell.  The  5400  is 
completely  read/write  compatible  with  IBM's  6157  tape 
backup  system.  And,  Cipher  backs  it  with  a  two-year 
warranty  and  sbc-month  warranty  exchange  program.  * 
Best  of  all,  the  Cipher  5400  frees  your  fingers  for  more 
important  tasks,  like  signing  contracts  and  shaking 
hands  after  a  successful  deal. 
So,  why  not  uncross  your  fingers  and  use 
one  to  dial  1-800-843-3751,  Ext.  9;  or 
within  California,  1-800-722-0670,  Ext.  9, 
for  more  information  about  the  Cipher 
5400  backup  system. 


cipher 


•  UyourMOObislacvcnlewillanUKlirsIsilmonllnotusc.  l.V<rr  <nll  irpUe  il.  IBM  It  XT.  ATandlBM6IS7irrUad«iui<Mo(IBMCafpan(xia.  Ciptirr  is  a  ReaMcRd  Tndcnaill  <](  Cifiia  D«*  PmkKU.  Inc. 


CIRCLE  232  ON  READER  SERVICE  CARD 


;.  PRODUCTIVITY 

PROGRAMMING/UTIUTIES 


vini.iiwEi 


jn 

CALL 
JUT 
NOV 
NOV 


CR  nSHOOi 

Vine.  Hnunt 

MOVK 

Di.orpstr  usMTai.  ke>*ii 

M.,M 

cx,» 


lit  no.  «*t  «iap*tck  uu». 


•in 

VltH  OONNMO) 

NOV 

DI.OPrSET  VIEH 

aw 

DI  !cx 

CALL 

DS:  [Dl] 

JC 

VltW  COMMAJiD 

JHP 

GLT  VIL>i 

vim  laiKi 

NOV 

BX.dLL.  HAKDLE 

NOV 

AK.Jill 

31H 

CALL 

PEniESN  DIK 

RET 

vim  uoumi 

CALL 

VltW  ENU 

ULL 

UPDATE  SCREEN 

KtT 

1  It -t  1 

.1-.    i.'r.t.K.i   the  if 

I.P  LIKtl 

CUP 

ROW,! 

JNZ 

UEi  kw 

CUP 

BP. PACES 

STC 

J> 

UP  LINE  END 

CALL 
NOV 

UP  K 

MK<>S 

DEC  MM: 

otc 

ten 

CLC 

UI'  LINE  END: 

RET 

DN  LINE: 

CALL 

cr  riLCEND 

JXC 

m 

CI  MM 

CK  MKl 

CNP 

MM, 24 

JB 

IKC  MM 

CALL 

UK  PC 

KuV 

POK.-l 

INC  KOKi 

ISC 

MM 

CLC 

D*  UM.  BWl 

RET 

UP  m 

em 

BPilMtIS 

in 

SK  JO 

cur 

NOH.t 

STC 

JZ 

UP.  PC  END 

NOV 

ROK,« 

JKP 

SHORT  L'PDATE  PA 

DEC  Ml 

NOV 

m 

n,tt>(iM 

np 

si.omn  rttc 

JAE 

UP  Fc  an 

CALL 

BACEWAU 

J  HP 

SHORT  sec  K 

UP.PG  MT: 

DkC 

BP 

DEC 

■r 

NUV 

LMT_*MUI,n 

UPDATE  PKJEl 

CLC 

UP.  K.  BUIl 

HIT 

CUP 

bP,6S^3S-2&6 

JAE 

NOUPDATE_PC 

NOV 

SI,UR_Mait 

NOV 

BinuHr.rLMi.t 

NOV 

BN,2S 

NE«T.f«Ul 

CALL 

LINES 

DtC 

QH 

jn: 

NEIT  PACE 

CALL 

CK  FILE  END 

JC 

NOUPDATE_PC 

INCfCl 

NOV 

DX,LAST_PACE 

NOV 

LAST_PACEi SI 

NOV 

AX,  SI 

■s 

A(,M 

lac 

■P 

IHC 

■r 

NOV 

Ml|BV).AX 

CLC 

DM  PC  OlDl 

m 

SK 
UT 

Hon  riKi 

cut 

W  IS 

JMC 

KODCntl 

etc 
wr 

CALL 

SKie 

me 

WB^tl 

etc 

ft  valid  cMMndc. 
I  If  no>  alt  At  ftt  MA  itrwk*. 


|D0  subroutine. 

iC«rry  indicates  no  aecMn  u|>iUt« 
iElM«  uffdAtfr  and  qm%  MBt  > 


fC:c*M  th«  flic. 


;  If  req-ii  r-t  anothti  tunct  icn, 
;  clusc  file  and  update  ci.-ie«n. 


(Are  we  At  row  zeco? 

|lf  no.  dccteirent  one  CuWt 

iKlfa*,   are         at   firit  |4l<|ftT 

tti  y«s«  no  chan9«. 

rMd  Mp««  •tmiii9  cow  to  29. 
;D*crtiwnt  cw. 

jTltt)  tu  update  ftcteon. 

;Atc  w«  at  end  of  file? 
I  If  mif  clwtfk  Efiv. 
iKln#  r*t«ni, 
iAc»  w»  at  lut  tm7 
lit  iK>»  tncrtfccnt  kmi. 
iRlMt  H4«  4oirii. 


lArt  w«  alrMtfy  «t  Cleat  |«9tY 
lie  M«  dtcrdMitt  pM«. 
lAi*  w«  at  flcit  twT 


iKlra  ftttv*  to  firat 

fCct  cur  I  ant  M9«> 

fSubtiact  diffeienca  to  |»«v  | 

iBayond  top  of  bufforT 

I If  BO*  pao*  up. 

itlm,  road  lu  pcovioys  ItK 

iTry  aval  a. 

lOocftMAt  pa«o  point*!  • 
fStoc*  now  atoftiag  poaitii^i* 


lOut  of  too*  tor  pa 9*  atocaga? 
tif  yea,  ikip. 

lElaOr  retrieve  cucrOBt  |i09** 
|No  diaplay. 
IHOV*  up  2S  lines. 


;Lnd  of  file? 

; If  yes,  no  update. 

;El5e,  save  current  ofCaot* 

jStore  new  of fact. 


fG*t  difference  between 
llnccemnt  page  atuiayc. 


rABd  ctoto* 


iPavo  up  until  top  of  ttlt« 


tf99  dawn  ontil  and  of  file* 


I  Thla  aabfootlno  cbacka  to  aa*  if  aad  of  filo  baa  boan  loadiad.  t 

OLFlULnSl       CRP  SI,PILE_EHD 

JB  NOT_FILE_E«D 

CMP     nLE.END, OFFSET  piLi_Barpuie(nxffnN_K  *  2) 

JAC  MOT^FILE_tllD 

STC 

UT 

HOr_PILe..CliDi  CbC 
RET 

r  This  Bubroutln*  fonata  tho  toat  into  linas.  A  line  is  aackad  t 
t  by  either  a  carriaqa  ratuin  ot  raaching  the  last  column  (6f}.  j 


lUBl 

NOV 

CX.N 

MBCILtMnt 

CNP 

si,riL«.an> 

JB 

GkT  LIHIt 

CJIP 

EILE_ENB,OrrSIT 

JB 

PAl>_SPACtS 

PUSH 

CX 

PUSH 

DI 

CALL 

roWAKD 

KP 

01 

MP 

CX 

POP 

BX 

SR.UUSi 

LODSB 

AND 

AL.HOnWTMI.  UT 

CNP 

AL.13 

n 

MIlSMCIS 

M..» 

n 

TAB 

CNP 

AL.ll 

JZ 

NEXT  LirnS 

PUSH 

CX 

NOV 

CX.l 

CALL 

CK  DISPLAY 

POP 

CX 

NEXT. ByTtS: 

LOOP 

NEXT_L1NE5 

■W.    M*.    1  a  T  1  It 

■XTB  rTH  tmUt*' 

JNt 

BBLLIBIS 

INC 

81 

nsLuatsi 

RET 

TMl 

PUSH 

CX 

DEC 

CX 

ANB 

0.7 

nc 

CI 

ran 

oc 

CALL 

PAU.  SPACn 

POP 

AX 

POP 

CX 

SUB 

CX.AX 

JNt 

(n 

■ni.uin( 

fASlSMCES: 

NOV 

At.ia 

CI  BlSnjkr; 

CHP 

OIBItAX  ILAU.l 

JNZ 

OLBISP.  nib 

NOV 

BL.At 

miTE  VIEW: 

CALL 

inm.scnn 

LOOP 

nin..viiM 

ex.  DISP  ENDl 

RET 

tit  vnd  bt  file*  pad  witb  si^ce::. 


>If  tntl  til  Lut(«r,  uve 
I  Mit  iieintws  utf 
I  im4  a»>t  lU. 


fGet  a  t.ylc. 

iSttlii  hi^h  Lit  for  HwdStM? 
fC«iri«^«  r.tuin? 
fif  y*s,  itad  baiuc*  ot  lln*. 
lift  It  tftL  chfttaetaxT 

lit  yes,  tftL. 

lis  it  linefeed? 

:If  yes,  t.kiy. 
jSdve  tountei  . 

;EI£C,  dibplay  one  chAiectet* 


;Get  next  byte. 

jXa  Uti4  A  ai^y  coluu  lint? 

fiff  Nftt  Nklp. 

fElBA,  t>ua|i  |«int«i  |i«ct  CR. 


;Siive  countei  . 
lAdjuat  column  countet. 
iSat  ButUiB  then  Lita. 
lAdjvat. 

iNove  to  ncit  tab  (joattltpN, 


fAd}uat  cuuntac. 

■NaiE  Lyta  It  ooL  uolimn  at. 


iSpac*  cteiactai, 

fAra  H*  ttf  wrlta  it  to  aciaaaV 

■II  NO.  tataca. 

tliaa,  wiita  CX  a(a>-ar. 


I  Tkaaa  aii  auBtvatinaa  «.nttct  tta  |»|t  a«d  at«tii..|  uw  cl  th«  *i«>. 


SUB 
XOK 


wv 

NOV 

CALL 

NOV 

NtXI 

CALL 

RET 

ADD 
HOV 
MOV 
CALL 


CALL 
RET 


LAST  PASCMmn  E 
CX.CX 

BK.*UnBI.  K 


lAdjuut  current  (Jd^b  ftffaat, 
rNijve  tilt  bumtet 
I  tWIIMId  »B, 


ti.omut  nti 
Di.oppsn  piLK, 

KiVE  BUmN 

CX,-1 

DX 

NOVE  WIKTEII 


Bate  »l  tpatlai 
<■>  ll»t  half  aad  ixad  UP. 
Illav*  Ilia  inlMac  back. 


2) 


LAST  PACE.riXTEEK 
CX,-1 

DX,-  (aiXTEtN 
HOVE. POINTER 

■i.OfrSBT  riLCBums 
mAuract  nut  BUPPWesimtEK  k 

NOVE.  sorpER 


fAil).st  cttsrant  iia^  t<tlt..t. 
INM*  |ioint*t  back  )2|. 


Ilia**  tiral  tall  ot 
I  Mff at  tk  aa<N>nd 
J  and  raad  IM. 


MOVK  MlPRKl 


NOV         BX.riLE  HANDLE 
NOV  AX,<2ilB 
INT  21B 


iNove  Kile  ijointec. 


NOV 
NOV 

REP 
NOV 
NOV 
NOV 
INT 


tSava  lalntac. 

iBwra  n  mida  (IM  liytaa). 


DX,SI 

CX, SIXTEEN  K  / 
HOVSH 

BX,FILE.HAMIILE 

cx,sixTnx  K 

AK.IPH 
21H 

si,n 
W,*x 
ABD  Ax.omar 
MW      PIUt.nB.AX  ilhira  and  sf  baffai  aClaat. 

AIT 

 —  J 

Thii  lubrotttina  daleteft  the  hlqhllgktad  file,  i 


CALL 

GET  NANE 

JC 

BBLBTS.laMOa 

CRP 

vnipi.  iiAG.f 

JI 

DELETE  PILE 

NOV 

SI.OPrSET  riLE.N« 

NOV 

DX,162DH 

CALL 

DISPLAY.  TEXT 

NOV 

SI,OPFSET  DELEIK 

CALL 

GET  TEXT 

NOV 

DX,172DH 

CALL 

OlSftAT  ISXT 

CALL 

■lAiuar 

CMP 

AB.UB 

J> 

BltBTS  no 

CUP 

AB,1 

fPbznat  the  nane  loi  DOS. 
ttf  yaa,  akip. 

lAx«  tia  to  wara  bafoxa  dalatin^v 
III  «>•  akt|>. 

iClaa,  diaplar  Mcaln«  aMia«a. 


lOat  a  kayatroka. 
tIa  tl  ■a*? 
til  raa,  aalt  delate. 
I la  It  tacf 


iFigurr  I  amlinues) 
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MICROWAY ACCELERATES  YOUR  PC! 


F^stCACHE-286''' 

Runs  your  PC  Faster  than  an  AT! 

Runs  the  80286  at  9  or  1 2  MHz  and  the 
80287  at  8,  9  or  12  MHz.  Includes  8 
kbytes  of  55ns  CACHE. 


Compatible  with  IBM  PC,  XT,  Leading 
Edge  Model  D,  Compaq,  and  Turbo 
motherboards.  Includes  8088  Reboot 
Switch,  DCache,  f^nt  Spooler  and 
Diagnostics  From  $399 

8087  SOFTWARE 

IBM  BASIC  COMPILER  $465 

MICROSOFT  QUICK  BASIC  $79 

87BASIC  COMPILER  F¥\TCH  ...  .$150 

87BASIC/1NUNE   $200 

IBM  MACRO  ASSEMBLER  $155 

MS  MACRO  ASSEMBLER  $99 

87MACRO/DEBUG  $199 

MICROSOR  FORTRAN  V4   $299 

RM  FORTRAN  $399 

LAHEY  FORTRAN  F77L  $477 

MS  or  LATTICE  C  CALL 

STSCAPL*  PLUS/PC   $450 

STSC  STATGRAPHICS  $675 

SPSS/PC  +   $695 

87SFL  Scientific  Functions  $250 

87FFT  $200 

OBJ -►ASM  $200 

PHOENIX  PRODUCTS  CALL 

Turns  your  AT  into  a  high  speed,  multi-user 
Xenix  business  system! 


LOTUS/INTEL  EMS 
SPECIFICATION  BOARDS 

MegaPage'"  The  only  EMS  txard  which 
comes  populated  with  two  megabytes  of 
cool-running,  low  power  drain  CMOS 
RAM  installed.  Includes  RAM  disk,  print 
spooler,  disk  cache  and  EMS  drivers.  For 
the  IBM  PC,  XT  and  compatibles. .  .$549 

MegaPage  with  0K  $149 

MegaPage  with  2  megabytes  of  HMOS 

RAM  $419 

MegaPage  AT/ECC"  EMS  card  for  the 
PC  AT  and  compatibles  includes  Error 
Correction  Circuitry,  With  ECC,  1 1  RAM 
chips  cover  256K  so  the  user  never  en- 
counters RAM  errors.  With  1  megabyte 

CMOS  RAM   $699 

INTEL,  JRAM,  or  Maynard  ....  CALL 
INTEL  INBOARD  386  0K  $1250 


NUMBER 

SMASHER/ECM''' 

Triples  the  speed  of  CAE 
and  all  applications! 
From 
$599 


12  MHz 
8086/8087 
Accelerator 
Plus 

A  Megabyte  for  DOS! 

For  the  IBM  PC.  XT  and  compatlbtes 
PC  Magazine  "EdHor's  Choice" 

8087  UPGRADES 

All  MicroWay  8087s  include  a  or>e  year 
warranty,  complete  MicroWay  Test 
Program  and  installation  instructions. 
8087  5  MHz  $99 

Rx  the  IBM  PC,  XT  and  compatibles 

8087-2  a  MHz  $154 

Fof  Wang,  ATST,  DeskPro.  NEC.  Leading  Edge 

80287-3  5  MHz  $159 

80287-6  6  MHz  $179 

Rx  8  MHz  AT  and  compatibles 

80287-8  8  MHz  $259 

For  tfie  8  MHz  80286  acceterator  cards 

80287-10  10  MHz  $395 
80387-16  16  MHz  $495 
PC-PAL'"  Programmer  $395 

64K  150ns  S15     2S6K  150ns  $36 

CaH  for  great  prices  on  V20  A  V30 

287 TURBO-PLUS'" 
Speeds  up  your  AT 

Adjustable  80286  Clock  6-12  MHz 
10  MHz  80287  Clock 

Rus  Full  Hardware  Reset  $149 

Optional  80286-10   $175 


287TUrbo'**-10/12 


t 


287Turt)0  runs  the  80287  at 
10  or  12  MHz  in  the  IBM  PC 
AT,  compatibles  and  the 
new  Compaq  386  with  100% 
software  compatibility, 

10MHz   $450 

12  MHz  $550 

PC  Magazine  "EdHor's  Choice" 


8  port,  intelligent  serial  controller  with  3% 
response  degradation.  Includes  8  MHz 
80186  with  buiK  in  DMA  $1299 


MICROWAY  SOFTWARE 
FOR  LOTUS  1-2-3'" 

PowerDialer"  Add-In  for  Lotus  1-2-3 
Release  2.  Automated  telephone  dialing 
from  within  1  -2-3,  Adds  least  cost  routing, 
automatic  carrier  selection  and  automated 
phone  IxxDk  workstieet.  Builds  cus- 
tomized dialing  applicatbns.  Can  be  used 

with  DesqView  $79 

FASTBREAK'"  employs  the  8087  to  in- 
crease the  speed  of  Lotus  1  -2-3'"  Version 
1 A  or  1  A*.  Users  are  reporting  speed  ups 
of  between  3  and  36  to  1 .  When  run  with 
our  NUMBER  SMASHER  accelerator 
card,  recalculation  speed  ups  of  1 0  to  30 

are  being  reported   $79 

HOTLINK"  adds  easy  linking  of  spread- 
sheets to  Lotus  1  -2-3  Version  1 A . . .  $99 


287TURBO-PLUS 

With  80287  10  MHz 
With  80287  12  MHz 


$549 
$629 


CALL  (617)  746-7341  FOR  OUR  COMPLETE  CATALOG 


Micro 


^  P.O.  Box  79 
L^Kingston,  Mass. 

02364  USA 
(617)746-7341 


The  World  Leader 
in  8087  Support! 


MicroWay  Europe 
32  High  Street 
Kingston-Upon-Thames 
Surrey  England  KT1  1  HL 
Telephone:  01-541-5466 


PRODUCTIVITY 

■  PROGRAMMING/UTILITIES 


DELRC  riLtl 


JI 

CHP 

JI 

CKU. 


IMT 

X 


DCLETz.  am 
JW.ISII 

scLEn  riu 
mm  gvuiT 


M.MI 
III 


ou.EH.anii 
DELin.  mmit 


eML  mtn*.nut 

GMX  CUHULMB 

CMJ.  KUV 

CUL  CUM.  nc 

RET 


III  VM,  • 
lis  U  'l"? 
I  If  yu.  d*l«t* 
lUn,  tatp. 

lJUid  (natlwt  iMystiok*. 
tDelct*  th«  (tl*. 


iMmv*  the  lU*  (rat  tlw  Itstuif. 
r  wrninq  i 


This  subroutine  lenacrs  the  hi>jhl itihteu  fiXe.  ; 


RnMi  nnaii 


CALL 

GLT  NAMK 

JC 

K(J4AHt:  LKHOU 

DX  162Cit 

NOV 

Slil'ITStT  M»A».  HSC 

CALL 

DliiPLAY  TEXT 

NOV 

SlfOFfStT  PILL  NAME 

CALL 

tiKT  TEXT 

IBV 

n,172CI 

CALL 

CLEAR.  OLD 

CALL 

ktAU  XLY 

CHP 

AL,27 

Jt 

HI.KARi:.  UIO 

OIP 

AL.'l' 

JI 

MM  «M 

CMT 

Al.,'  • 

JI 

NEH  MAHE 

CKP 

AL. '\' 

Jt 

M%  NAME 

CHP 

AL,  •  ?• 

Jt 

KLK  NAME 

CHP 

AL,"*' 

JI 

NEK.  NAME 

CHP 

AL.U 

Jt 

REKANE  IT 

CHP 

AL,e 

JNZ 

NOT  BSl 

CALL 

novt  BS 

J«P 

SHUkT  NEk  NAm 

CHP 

AL,32 

JB 

CMP 

n.ioi 

JI 

«iM  mwi 

noo 

CALL 

HUflLmT 

j«r 

amtr  un.wib 

CALL 

•IMHLnU 

JC 

mv 

n,MH 

MOV 

CX,7 

nov 

AH,4EH 

IKT 

21H 

MOV 
CALL 

DI.CUIUriLE 

■arm  Mm 

CALL 
CALL 

UT 

CALL 

BKP 

CALL 

CURSOR.  OPT 

CALL 

CLEAR..HSG 

BET 

iPbtmat  iidUL-  ior  DOS. 
lOtl'l'lay  iena»r  ncsra^e. 


iRMovt  l«m  mtiy. 


iQ9t  A  cbuactvi 
III  it  Arc? 
tiR  y*R>  «it 


tic  Ik  «RrfiR4«  i«turn7 

III  y*R,  IRRRRW  11. 
lis  it  tRck8|4i-»/ 

lit  yeSr  LaL-lcn|.jt-ir. 

lis  it  uf  aUtve? 

|If  SO*  ifsoic. 

iM  at  aatiy  Held? 
Iff  )r«R>  Ijaw*. 
iRlRRt  stcix*  tqrER« 
iRnd  writ*  Ik  CO  scimb. 
i6tt  isRRt  >*ysti«kR. 

iRSRRli*  tts  (tl*. 
l«Mp  1(  lllWIRl. 

iBlast  idacs  Mw  rrm  ii>  listinf. 


iTuiR  catRoi  bRck  oK. 
lAnd  ciMr 


illlcqal  entry  exit. 


t  This  subroutine  moves  the  biqhlifihtstf  tile 

:  — — — 

HOVIi 


CALL 
JC 
MOV 
MOV 


MOV 

CALL 


N0T.U1I 


HOVtltl 


cur 
JI 

CNR 

JI 

CHP 

JI 

CMP 

JHt 

CALL 

JNP 

CHP 

JB 

CMP 

j: 

STDSB 

CALL 

JHP 

CHP 

JI 

MOV 

MOV 

CMP 

JI 


GET  NAME 
HOVE  ERROR 
DX,162BH 

Sl.OPFSET  IOVE..MSG 
DICII.AX.mT 

ii.amif  ni.K.iuis 

Ctr.TtXT 

OX.172RN 

CLEAR  OLD 

READ.  REV 
Al.,27 


jn 

CALL 

JC 

CALL 


AL.'l' 
NEW.  DIM 
AL.II 
I10VE_IT 
AL.I 
NOT.BKI 

HOVE. as 

SHORT  NEN.DIK 

AL,32 

S[>'  Dlh 

DI ,«A4K 

NEW  DIR 

WRITE  TEXT 
SHORT  NEN..D1R 

BYTE  PTR  DS:  I6II11  .}2 
HOVE- ERROR 
SI, OFFSET  FILE_NANE 
AL , '  \  ' 

DSi  IDI-l]  ,AL 
ADD.. FILENAME 


BTTE  PTR  US:ISI|.I 
ADD.  PILENAHt 
RBIAME.riLt: 
ROVE  ERROR 

unovcriLE 


jKumat  iht  nuie  tur  DOS. 
fDis^ay  ttas  sow  — ssRgR. 


iJ-f-xvc  ;.rov!ijL.r,  enciy* 

iCet  d  Xeyctfuke. 
lis  it  CSC7 

tic  ysSf  ssit  Bovs. 

lis  it 

lit  yes,  flKl[^ 

llB  it  caiiiaqv  [etttCll7 

ilf  yec,  Btvi  It. 

Ill  it  L«cksi,sce7 

111  y«s>  bscksiiRG*. 

lis  It  space  or  sbov*7 

fif  no,  ignore. 

lis  it  at  end  of  sntry  fi«ld7 

tif  yei:,  l<jnute. 
J  El  Be,  stute  the  Lyte. 
;And  wiite  it  to  screen. 
(Get  next  keystroke. 

I No  sntry? 

iSf  yes.  error. 

iPoknt  to  lilenaae. 

lOld  user  add  "\'7 

111  yss,  skip. 

Ills*.  »s  ba*s  CD  Add  It. 

(And  (tlsoRM  to  rath. 


iRenace  it. 

iReep  if  illeqal. 

lEls*  rsaovs  tco«  listinQ. 


CMA 
CALL 
CALL 
RET 


CVRS11R  OFF 
CLEAR  MSG 

>WP 

lICRttl*  OTP 
CLEAR  MSG 


tCursor  lisck  oft . 
tClssi  BOVS  Mssaqe. 


llllSfs: 


1  TbtS  MtfKWtiW  M 

KisidCtat  — Ml  and  oCf. 

1  — —  

vntrvi 

m 

VERU-y  rLAG,l 

rTu<j4}le  flaq. 

MV 

Ul,OKKSliT  HENUt  (9*22Mli 

jl'tilnt  lo  m«nu> 

NOV 

sitOrrstiT  ON 

lAliBUBC  'ON'. 

CTIP 

VthlFY  FLAC^l 

fm  It  <Mi7 

JZ 

TOGGLL 

tit  VMt  BtOI*. 

NOV 

si.orrscT  orr 

tklh*,  atfif*  *uPP*. 

JKP 

SHORT  TOGGLE 

WOMiVTARt 

m 

WMUWTAM.  BIT,  Bill 

;Tu<j(jli.-  f la>j. 

NOV 

DXpOPPSKT  H£Ntl«(ll*22)4li 

lPt>iiit  to  menu. 

MOV 

SI.OfTSET  ON 

;AssuT.c  "ON'. 

CKP 

WUkL^STW-  B1T,7FH 

J  I;,   it  on? 

JZ 

ill    >CD,  ElOtf. 

NOV 

:iI,OFKSKT  CPF 

Itiie.  stuie  'OPF's 

MV 

KKP 

Navsn 

i"Al,t- 

I  TRSBS  twit  slibxoutiflss  csntxol  u  wbicli  cdIim  the  liwrtxiit  will  stait. 


SORT  LXTj 


NOV 

JNP 


NOV 
JHP 


NOV 
JNP 


SORT  OFFSET,  I 
SHORT  SORT.  HSC 


SORT  OFFSET, 4 
SHbRT  SORT  NSC 


SORT  OFFSET,! 
SHORT  SORT.HK 


WR.OARl         MBIT       SORT  OPraCT.U 

met  MKt        MOV  ox.ltllii 

MOV       ai.OPniT  LMDIMCell 

au.    Di«»un  Tin 

I  

t  This  sttbiWitiM  dn«s  tks  stftnsl  sortinv. 


MIIT.  PAIWl 


NEXT.  MAPI 


CR  KERIUIANi 


CHP 

COUNT. 1 

JZ 

SORT  RLTURJJ 

MOV 

DX.END  OFFSET 

a» 

DX.4f 

NOV 

BP,  SORT.  OPPMT 

NOV 

SORT.  FLAC,a 

MOV 

BX, OFFSET  BUFFER 

njv 

SI,BX 

ADD 

SI, SORT  TASLLIBPI 

MOV 

DI.Sl 

ADD 

Dl.li 

CHP 

BP,12 

JZ 

DO  DATE 

HOV 

CX,SORT  TADUtlBPftl 

REPZ 

CMPSB 

JBt 

EhD  SORT 

HOV 

Sl.BX 

HOV 

DI,BX 

ADD 

01,41 

m 

a,M 

HOV 

AI.IOI) 

HOVSK 

MOV 

IS1-2I ,AX 

LOOP 

NEXT  SWAP 

MOV 

SORT.FLRC,! 

AW 

n.4( 

CMP 

BX.OX 

JR 

NEXT  SORT 

SUB 

DX.4B 

CMP 

aOH"  KLAC.f 

JNI 

NEXT. PASS 

CALL 

Rcr 

CLCAR  MSG 

MO* 

CX,2 

KXPI 

CMPSB 

JA 

SWAP 

JKI 

END.  SORT 

SUB 

SI,B 

SUB 

DI,B 

NOV 

CX,i 

REPt 

CMPSB 

JA 

SWAP 

JNt 

END  SORT 

AIJD 

Sl.li 

ADD 

DI.IR 

CMPSB 

JA 

SWAP 

JMt 

BID  SORT 

u.* 

■im 

DI,« 

MOV 

CX,S 

CHP 

WORD  PTR   ISII ,]211B 

JZ 

C«.  MERIDIAN 

CHP 

WORD  PTR  I0I1,1])1H 

JNZ 

COHPAU 

J  MP 

■MAP 

CHPSN 

iPolnt  to  suet  of  boffor. 
fVuuivo  and  dtMlaatiM. 

rl«  It  apccial  caa*  of  dataf 

}Jf  yes,  90  do  it. 

|Comp«rt  lilcnues. 

ilf  alcaady  in  oidect  akip. 

fllROa  lOOOVOr  fOintOKO. 

l»i»chRi>9>  tbo  focord>« 

fPiag  that  asdMUigR  VM  Mdt. 

ifelat  to  MBt  rooord. 

fBnd  of  top? 

jif  no,  bubbla  aort  MRt. 
;Els«,  Bove  top  down  OM  COCOCd. 
iHaa  thai*  axcttan9a  Mdof 
lit  yaa*  aootbac  paaa. 

iCMvaro  yoRz  Cleat. 

lit  al*ov««  Bvap* 

iBlROt  ad)wt  and  da  Mntk/day. 

tXf  abciva*  avap. 

iKln»t  adjuat  and  do  Mrldlaa. 

fit  abov*r  awap. 

(LlBo.  adjaat  and  do  tlM. 


fla  iL  s^^cial  case  '12t"T 
;If  >'•■>  Me  if  same, 
ila  destination  *12t'7 
rif  nO(  nonal  ■ 
jtiem,  awap. 
|Akb  Uitli  *12t*7 


PC    MAGAZINE   ■   AUGUST    19  87 
444 


Copyrighted  material 


PRODUCTIVITY 


NOV 


I  If  BDf  AMI  r«cotd. 
Mm  itmD*i»  bIiwUs. 


I  TUa  sobceatiM  t*t*  tM  UfkltifetM  fit*  »md  eomntt  It  ta  BOt  iawt.  t 


GETJUMKl 


MOV 
HOV 
SUB 
MOV 


nov 

PUSH 

NOV 

MOV 

CALL 

INC 

CMP 


;Cet   '.op  of  pftfCa 
jCet  Location  of  tac« 
I Adjust. 

>Md  so  caitmt  *Mwt< 
t*a4  pot*tt(. 


si.cuB.  orrscr 

AX, LINE 
AX, 123 

c.a 

AX.CL 
SI,M 

cuii_.riu.si 

SI 

Di.orniT  riLCRAMi      iStoit  tb*  first  •iikt  aUr*Gt«a. 

CX,8 

STOBt,  SITES 


NAME_.EJWO»: 


STORE.  BITES  I 


SKIP  STORE; 


fIC 

JI 

CLC 
BET 


BITE  PTil  OS:|SI|.32 


STOBcimt 

BYTI  Pn  Ml  1011,1 
SI 

mm  m  [coti.'i 


3t  aur.fiDMt 

STOSB 

t.CX)P      STOKE  BYTES 


I  End  of  nue? 

fif  ycB,  don*  Iwca. 

iBlH,  add  dot. 

fThc««  iwaaiMo  chaiaci 
t  ««  •aiaraiaa, 
icomait  to  tfail. 

il«  It  a  Uddan  tllat 

■If  yaa,  indlcat*  a*. 


iGot  «  chacactac. 
I  If  It 'a  tte*,  aklw 


Ikia  aubcoutina  Mvaa  and  tucaa  tba  curaOK  en  and  ranovaa 
tba  laat  aaai  antiy  u  raapacttia*  t«t  nan  lapat . 


CLtMLOUIl  CALL 

SET_C0RSOR 

CALL 

CJRSOB.  ON 

MOV 

DI.8IH 

MOV 

AX,2>2tH 

MOV 

CX,18 

REP 

STOSM 

wv 
«rr 

U.MII 

'  1 

t  TUs  aubcoutina  bacfcapaaaa.  i 

NOVLMl  CW 

 ( 

DI,a9H 

HOVE.  BS  ENL 

Dec 

DI 

mr 

si.orrscT  as 

OBT.TIXT 

lHov<!  curiot. 
iTuin  it  on. 

iHrita  apjcaa  ovar  old  antty. 


iMtUata  fotatas  lot  aatty. 


)M  b*«innln«  of  floldT 
tit  yaa*  aklp. 
lUaa,  daecMont  pointat. 
tUaa*  laat  cbatactai. 


I  Tbla  attbcDtttina  tanabaa  «c  awvaa  tba  Clla* 


KBunLriut 


MOV 
MOV 
HOV 

nov 
nr 


KVTE  FTP  DlillDIl.f 
IiX,0?FSET  K1LC.MMB 
DI.BiB 


tCsnnct  to  Matt. 
iFoiat  td  aid  aaaa. 


uaovcriut 


IIIMOVE_alDl 


MOV 

DI.CJP.  FILE 

tPojnt  to  filanaa*. 

NOV 

SI.DI 

(Hove  Ai:  th*  tacocda 

ADO 

SI, 41 

1  that  follov  up  ona. 

MOV 

ai,2i 

KEP 

NCV» 

CRP 

3i.ain_orrsET 

JI 

msjueau 

KH 

■LoHSH.in 

iStoca  now  and. 

XO* 

Br,  Br 

CALL 

scacu. 

.'Update  the  screen. 

DEC 

coom 

jDecrencit  file  count. 

jn 

M>w.mis 

ixf  ««|ity,  axit. 

niT 

car 

oouaf.ai 

trail  paiaT 

in 

man  ns 

ilf  yaa,  aklp. 

an 

neE_nD,i«s 

iSlaa,  ajjust  page  end. 

MOV 
SUB 

SI,PACt.n3 
SI,lti 

aw 

si,Lnt 

lis  bac  Mlow  diiactory 

M 

MKV(.niD 

tit  aa,  aklp. 

CkU. 

mvi^BAa 

ttlia,  ma—  bai  ap  aaa 
lUpdata  lUa  aaaat  an  m 

oaL 

Piii_cotniT 

PET 

I  Tbis  aubcoutlne  disFlaya  the  i.ount  ol  tlloa. 

riL^oowirt 


Nsxf_ooinRi 


MOV 

STOSN 

MOV 

HOV 

ITS 

DIV 

XCHG 


DI, 

AX,2t2IH 


AX, COUNT 
BL,if 


■I 

tllanJt  cut  previous  count. 


BL 

AL,«a 


iCamract  to  daciaal. 
iMavatat  dltactiaa. 


ADD 

AL, '•' 

STOSB 

XCHG 

AL,AU 

XOR 

AH,  AH 

CU 

m 

OB 
HOV 

Bcissai 

MOV 

si.orrsiT  riLM 

CALL 

DI«IU«.nCT 

«n 

iConvact  to  MCII. 
fStora  tba  laMiadat. 


lira  M  daaar 

inck  ta  CwMrt  aicactlon. 
iia*  14t  eeluBa  U. 
lUaplav  tUa  ooaat. 


J  This  subroutlna  displays  the  current  directory,  oonu,  end  nunbor  of  filoa. 


REFRESH  DIP; 
REFRESH.  MEHi:  : 


NEXT.REFRESH  t 

iim.iiBni 


CALL 

CLS 

MOV 

SI, OFFSET  MENU 

NOV 

DI,(2*liil*M 

HOV 

BH,19 

NOV 

CX,22 

lifftSB 

HOW 

CALL 

iiih«_*ann 

LOOP 

NEXT.  MENU 

ADD 

DI,116 

DEC 

BH 

JNI 

NExT.untcsa 

MW 

ai,4 

NOV 

■i,ofrsiT  Diuoon 

CALL 

DISPLAy.TBXT 

MOV 

SI, OFFSET  ponun 

CALL 

CET.TEXT 

CALL 

riLK.couaT 

MW 

■L.iairntE 

CALL 

iCleai  the  screen. 
fPoint  to  aenu  pcsition. 
lAnd  to  icroan  pcsition. 
(Display  19  linee  of  rtnu. 
|22  characters  par  lino. 


tNait  Una. 


fOiiplay  'Diiectocy  '. 

jDiEF'^ay  woikir.y  dlI,;tory. 


toiaplay  file  count, 
trut  up  curaor  bar. 


t  thlB  aabteatln*  aetalla  tka  a«taab. 


LCKHLuani 


MOV 
ADO 


JM 


DproL^intTi  WW 


SUB 
CMP 
JBE 
MOV 


MOV 

sciaiJu.Mniwi  nt 


si.cuiLorFSlT 

SI,  BP 

si.orrsiT  mm 

MIHUUW* 

aii.omR,orPSiT  (orrei 

SBOBT  SCR0LL_RETURH 


BX,END_OFFSET 

BX, OFFSET  BUrFER«21*4t 

CD*.amR,orrsiT  Borm 

SHORT  SCROLL.IinVB> 

s ; ,  bx 

end_scbq:.l 

SI.BX 


tCot  currant  offsot. 
lAdd  roquaatad  diroction. 
tit  abam  start  shack  appar  libit. 


lElaa 

:And 


baka  it  start. 

■pdate  screen. 


iSAc  if  beyond  c.td  of 

J  directory  listing  as  well. 


CUR. OFFSET, SI 


tupdate  current  offset. 


I  tkta  sabcoattaa  aerella  tba  bat  It  bataaa*  ttatt 
I  and  and  at  papa.  Otkamtaa  tha  papa  is  aetollad. 


KlfiU_Mll  NOV 

Ct.Lni 

teat  cuttabt  line. 

M» 

si.ir 

tM4  tapaaatad  line. 

NOV 

BP,-4i 

tlaSMt  bale*  beplnnlnp. 

CMP 

SI, 323 

tlB  It? 

JB 

SCROLL  PAGE 

tit  yaa,  aatell  papa  iaskaad. 

NOV 

BP, 41 

tOo  tka  aiM  toe  and  at  papa. 

CMP 

si,PM:e_Bu> 

Jim 

GKU 
RtT 

NOnLMI 

9Ciicu,_piiaii  atu 

MMU 

t              — ~— . 

t  Tkta  •abmattaa  da 

■a  tka  astnal  mvinp  at 

 1 

tka  bar.  t 

MOVCIMl 


NE«T.^*ll 


UM.n 

BivNiLMiiinmE 


bl.UHt 

ai.3t 


tkabova  aid  bac. 

iknd  M*a  bar  t»  na«  Itai 


■katsiava  line, 
tlat  laaatb  1>, 
tNtlta  tba  attilbata. 


t  this 

»— ■ 


aobcoatina  dtaplapa  tba  dliactoty  lictlap.  t 


BP,  BP 

NOV 

SI,CUR_OFF(CT 

jRetriave  starting  offset. 

HOV 

Di.a^icifZ 
Adfl 

iPoint  to  row  two  of  screen 

NEW 

■nLNimi  HOV 
amLOkNi  UBPk 

tU  Unaa  to  ntlts. 

tM  chacactata  pat  Una, 

i«st  a  tpta. 

NOV 

BL,AL 

tfava  It  In  M,. 

CALL 

MRITE_SCREa 

iMctta  thab. 

LOOP 

KEXT.CHAR 

ADO 

DI,Si 

tMNP  palbtar  to  next  line, 
lie  all  at  lines. 

DtC 

Bd 

(FigHir  I  rontimesl 
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J  — — —   J 

I  This  subcoutiiw  displays  the  diiectoiy  by  vcitintj  diiectly  i 
I  to  tb«  acrMn  biiff«>  To  avoid  sccMn  neia*  (Bnov]  on  th«  j 
I  «el«r  oudff  tiM  iMisoatai  ntx«M  tau  to  b*  Mnltosod.  i 
t—  ■  ■  ■  ■  ■  •  "I 


VMTl 


am 

ni.acMtiiK.ns 

tm 

«i.vianLue 

tm 

n.Mt 

IN 

U..DX 

TEST 

AL,1 

JKI 

HORZ.DET 

CLI 

IH 

AL.n 

mr 

ji 

WAIT 

NOV 

M.,*l 

8T08B 

•n 

OK 

DI 

PUB 

cs 

POP 

ES 

RET 

;Get  Btdtus. 
(Is  It  lov? 

lit  not,  wait  until  it  ia. 
jNo  More  Interrupts. 

iCet  status, 
fis  it  hi9h? 

|If  no,  wait  until  it  is. 
iKstfiev*  charActtr;  now  it's 
f  to  writs  to  scrssn  buftsi. 
flntuiuBts  bacit  on. 
iMMp  polnMc  ptat  attrtbut*. 


I  ibaaa  tm  wbcsatiiM  ctaar  sltbsi  tli*  mumm  «       sntli*  •craaii.  t 


mt 

Mf 

•■.»4n 

«■» 

amrr  eu 

M* 

cx.cx 

M* 

nt,>Mn 

KM 

tr 

nw 

u 

MV 

M.MMIM 

KH 

«.<MI 

V0t 

in 

m 

n 

nr 

■p 

nr 

tlav  Ml  miM  M. 


tnittn  wtM*. 

laMf  «itk  wt9lii.l  •ctcltM*. 


1  Th«M  subroutlMS  display  the  MSM9ts.  | 


OISPLAY^TEXTi 

CALL 

seT..ennoi 

GR_nXTl 

LODSB 

CUP 

JZ 

END  TEXT 

CMX 

WRITE_TEXT 

JRP 

SHOUT  ait_TBT 

nD_TEXTi 

RET 

mnjiuti 

POSH 

SI 

NOV 

AH, IB 

INT 

IPH 

POP 

SI 

RET 

litco  Mcks  mi  o(  stcing. 


iBXOS  dMs  not  uv«  SI. 
I.C1W  ulwyp*. 


J  ni«M  foui  subtoutlMl  MVS  tlw  cucwt.  9«t  tjl*  CttCrCDt  I 

•  MrMtocy.  tMf  tlw  apMlwf  «  «*t  •  iMyMioln.  i 


PUSH 
XOP 
MOV 
IHT 


SI 

BH.BH 
AH, 2 
\t» 

u 


■m  pr(  1(11. 'N' 

SI 

DL.H. 

n.4Ta 


I  Mm  a.ro. 
fSat  euEHr. 


fOOfi  do«in*t  prafac*  diccctory 
J  vlth  slash  so  wo  auat. 


lAotilovo  default  dirMtoiy. 


nr 

RET 


■OV 


M.* 
HI 


AH.I 
KB 


(■MP  vu  an. 


iMtclOT.  tayMcok.  «1.  •IM. 


I  Those  subroutlMS  turn  Ufto  oirMK  .((  wd  1 
cu*soit..arri      nw  ci.; 


MOV  d.CUnMCTVB 

■DV  W.l 
IR  IM 


f  This  lonq  subroutlno  storos  tho  fllMMO  Ir.  DXR 
I  (orsat.  Ttiat  Is,  fllonaoe,  bytos.  dato  and  tins. 


■aprEii_iiAii£i 


NOV 

SI,15« 

DOV 

CS.ll 

aw 

M..« 

n 

JB 

•mcj 

0^3 

iPoint  to  Clionaoo. 

lltoio  XI  bytaa  at  CilaMm. 

rGat  a  byte. 

itBd  at  (UnuMT 

tU  m.  fiairii  iiltk  blaaU. 

Its  It  tiM  ratiadP 

ll(  n>  stecs. 

lUss  stoc.  1  sfacsB. 


SnSCBXTEl 


riLKjitii 


OtMUOLMTti 


■OV 

RE? 

8T0n 

ADD 

CX,) 

JMP 

SHORT  BCXT.SI 

STSSB 

LOOP 

MW 

UP 

MtXT.STDBI 

STora 

PUSH 

DI 

ADD 

DI.S 

MOV 

in,08illS4J 

mr 

M.Ml  |1H] 

t» 

HI.1S 

MOV 

CX,W 

XOR 

Dx.n 

DIV 

BX 

DIV 

BX 

XCHS 

AX, OX 

no 
Mon 

MOV 

AX.CI 

OR 

CX.DI 

js: 

NEXT_(nt 

CLD 

POP 

DI 

ADD 

01,11 

nov 

DX.DS: 11S31 

NOV 

nov 

clIs 

BM 

AX.CL 

MO 

AX.iPS 

mn 

CL.Spn 

mn 

CM,'-' 

CALL 

mt 

u.n 

MB 

MV 

CL.S 

«v 

CH,'-' 

CRLL 

STORE. WORD 

MOV 

AX.OX 

MOV 

CL,* 

M* 

AX, a. 

ADO 

AX.tl 

CHP 

AX, 111 

JB 

DISPLAY.DAR 

SUB 

AX, IK 

HOV 

a,i 

nov 

CB,32 

CALL 

ST0R£_HOR0 

»C 

n 

MOV 

DX.BtillStl 

NOV 

Ax,  DX 

■sv 

CL.ll 

M* 

AX.CL 

«MD 

AX.IPH 

f«n 

AX 

CMP 

JUC.13 

JBt 

niXDIM 

SUB 

AX, 12 

CHP 

AX,t 

J  HZ 

NOT.NIDHIHIT 

NOV 

AX.X2 

NOV 

ci.spra 

NOV 

Oi.'t' 

CALL 

gtoujnm 

NOV 

AX.DX 

NOV 

CL,5 

ROR 

AX.CL 

AND 

AX,)ra 

NOV 

CL,i 

POP 

OX 

■OV 

ai.'p' 

CMT 

M.ia 

JU 

M 

NOV 

CB, 'a' 

CALL 

STORS_NOID 

NOV 

AL.'B' 

TUT 

•m  PB  ■■■ 

Jl 

non 

■OMUBB 

■MT 

IMC 

DI 

DIV  BL 

ADD  AX.'Bt* 

CHP  CL,i 

JZ  STORS_IT 

CHP  AL,*S* 

JKZ  STOB^IT 

NOV  AL.ia 
STOSa 

■CW  AL.ai 


fCtt  next  byto. 

fStoco  byto. 
fCat  Mat  fayta. 
tP*d  balBM.  vttk 


ISBVO  pointer. 

iHovo  to  end  of  bytes  Held. 
iRetrleve  high  and  low  woKda 

;  of  bytes. 

; Convert  to  decical;  dlvMS  ly 
jRevorso  direction. 

Ibaw  void  in  CX. 
rlofo  In  kiqb  halt. 
(Convert  to  doclaal. 
I  Retrieve  low  word. 

iBatrlavo  ziMindor. 
icsmatt  to  MCii. 
IMUM  It. 
(At.  m  dOM? 

lit  no,  divide  aqaln* 
iSMk  to  forward  dltastla.. 
iKatciavo  polntac. 
iNov*  to  dat.  (laid. 
ilatctBvt  data. 

ilhitt  to  lavaat  bits. 

iMBsk  o((  Bit  bat  ■BBti. 
iriaa  as  m  Isadiai  sasa.. 

lBalIaitti>«  ckaiaeiac. 
lltM.  It. 

iRatrieva  data. 

iRBsh  ot(  all  but  day. 

lPla9  includo  loadln9  laroa. 


iRettieve  date  for  last  tlM. 


(Maak  sf(  all  but  ysac. 

■Adjust  to  ASCII. 
fPast  year  2M07 

fif  no,  display.  Els«,  adjust  Xoc 
I  next  centucy.  (PlBBIIint  BiMBdl) 
i Display  leading  Bar... 


iHnra  t.  tlM  tMd. 
ilattiava  tlM. 

iShift  to  faoura  bits. 

ikask  off  all  but  houzs. 

ifut  noanf 


lit  yw.  adlwt. 
iMtdBlftatP 

III  yM.  adlMt. 


ifteta  It. 


l(at(te*a  tlM. 

ifhif t  to  BlBBtaa  bits. 


iHask  off  all  but  I 

iRctcleva  houca. 
lAMUsa  PH. 

lU  It  ma 

lit  OB.  M. 

itteca  It. 

I  la  it  a  Mddm  at  tfttm  ftlBt 
iM  y*B.  tack  sn  aa  *■*. 


; Divide  by  ten. 
iConvcrt  to  ASCII. 
fAre  we  to  display  leadlBf  BWBP 


I  If  yea,  store  as  Is. 
lis  it  a  laadliiQ  aaco? 
■If  w«  stoia  It. 
iHm.  ataia  a  apBM. 

iftwB  dallattsc  «>BrB»i»«r  bIm. 


I  «fpiroBiHta  7M  til. 


I  hoffat  at  aad  of  coda. 


EQU  ajRREIIT_DIR.es 
EOU  raBEK.DIII«t< 
«U  rtUJHMloU 


tFipn  I  tiidit 
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Announcing  DEJA!  The  fast  and 
easy-to-use  dBASE  add-in  for  1-2-3 . 


In  one  masterstroke,  you  can  now 
access  your  dBASE®  files  right  from 
your  1-2-3®  worksheet.  DEJA!  pops  up 
on  the  screen  and  offers  you  a  menu  i  la 
1-2-3.  You  can  then  browse  and  edit 
your  existing  database  files,  create  new 
databases,  append  and  delete  records. 
Instantaneous  data  transfers  between 
your  worksheet  and  dBASE  become  a 
reality.  There  is  no  learning  process 
involved.  Getting  DEJA!  to  work  for 
your  data  access  needs  is  fast,  simple 
and  convenient.  With  DEJA!  1-2-3  users 
are  finally  in  control  of  dBASE,  in  a 
familiar  environment. 

What  makes  DEJA!  the  most  powerful 
and  flexible  dBASE  add-in  on  the 
market?  Consider  these  11  facts: 
Fast  and  easy  transfer  between 
dBASE  and  1-2-3. 

1.  You  gain  limitless  access  to  dBASE 
in  and  dBASE  m  +  database  files. 

2 .  Transfers  to  1-2-3  files  are  achieved 
instantly  with  a  single  keystroke. 

3.  Records  sent  from  1-2-3  to  dBASE 
can  be  used  to  update  existing  records 
or  simply  appended  to  the  database. 
If  you  already  use  1-2-3  you 
know  how  to  use  DEJA! 

4.  DEJAi's  menu  and  functions  have 
the  same  format  as  their  1-2-3  counter- 
parts. Learning  to  use  DEJA!  only  takes 
you  a  few  minutes. 

5.  Full  context  sensitive  help  a  la 
1-2-3  is  at  your  disposal  for  full  control 
of  DEJA! 

Fully  compatible  with  1-2-3 
macros. 

A  Software  developed  by  ALEPH2. 
1-2-3  and  dBASE  are  registered  trademarka 
of  Lotus  Development  Corporation  and 
Ashton-fiite. 


6.  You  can  take  full  advantage  of  1-2-3 
macros  to  invoke  DEJA's  commands. 

7.  Full  screen  editing  under  macro 
control  is  a  feature  you  will  find  very 
convenient.  You  also  can  protect  a 
group  or  range  of  fields. 

11  new  @  functions  at  your 
fingertips. 

8.  These  very  useful  functions  allow 
you  among  other  things  to  get  the  value 
of  a  field  in  a  record  number,  count  the 
number  of  records  in  your  database  and 
give  you  the  record  size  and  current 
record  number. 

Updating  your  dBASE  files 
becomes  a  breeze. 

9.  In  a  few  keystrokes  you  can  edit, 
append  and  delete  records  in  your 
familiar  1-2-3  environment. 

PC  PUBLISHING,  INC. 
1801  Ave.  of  the  Stars.  507 
Los  Angeles,  CA 
90067 
(213)-  556-1628. 


10.  Full  query  and  locate  language  are 
yours  to  easily  find  records  matching 
expressions,  or  qualify  records  to  be 
transferred. 

11.  Creating  new  databases  from  your 
1-2-3  worksheet  is  now  a  very  easy  task. 

DEJA!  is  compatible  with  1-2-3  Release  2 
and  above,  and  only  takes  60K  of 
memory. 

If  you're  already  using  two  of  the  most 
powerful  business  tools  in  the  world, 
merge  with  the  add-in  that's  soon  to  be 
the  third.  DEJA! 

30  Day  Money  back  guarantee. 
Not  copy  protected. 

For  fastest  service  call  toll-free  today 

1-800-634-4555 

Our  hours  are  M-F  8  a.m.  to  6  p.m. 
CIRCLE  220  ON  READER  SERVICE  CARD 

708  I 


Pleasenishme  copiesof  DEJA!  2.0  at  the  promotional  price  of  »99.95  P708 

(suggested  retail  *129.95)  plus  *3.00  shipping  for  each  copy. 

CA  residents  add  7%  tax.  I  enclose  my  check  or  money  order  for  $  

Please  charge  my  □  VISA  □  MC  Card  number  Exp.  date- 
Signature  Name  

Company  .  Phone(  )  

Address  

City/State/ZIP  


PC  PUBUSHING,  INC.,  1801  Ave.  of  the  Stars,  Ste.  507 
Los  Angeles,  CA  90067  (213)  556-1628 

Or  call: 

b 1-800-634-4555 
rnpiiOT  Aug  31, 1987.  Hurry!  This  is  a  limited  time  offer. 
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Ifi  KEN  BASIC 

FRoeMii  to  out 

MB  M.CON 

1219 

DATA 

195, 

lit. 

33, 

3^, 

32. 

32. 

12, 

32, 

413 

lit  OPCH 

DR.COM* 

«S  91  La  •  1 

1229 

DATA 

32, 

186, 

281, 

295, 

285  . 

295, 

MS. 

215, 

1443 

120  FIELD 

«1«1  AS 

A* 

1239 

DATA 

285, 

28S, 

285, 

285. 

295. 

215, 

215, 

215, 

1649 

13B  CHECKSUM  -  0 

422 

1249 

DATA 

295, 

28S, 

285, 

295, 

295, 

215, 

215, 

188, 

1623 

140  FOR  I 

-  1  TO 

1259 

DATA 

32, 

32, 

as. 

115, 

191, 

58, 

32, 

24, 

479 

150        LINESUN  - 

9 

1269 

DATA 

32, 

25, 

32, 

89, 

193, 

85, 

112, 

32, 

591 

1<0        POU  J  -  1 

TO  * 

1279 

DATA 

81, 

193, 

68, 

119, 

32, 

32, 

32, 

94. 

551 

171 

READ  BTT8 

1289 

DATA 

88, 

193, 

85. 

112, 

32, 

94, 

88, 

193, 

689 

IM 

CBBCKSUN  -  OIKC 

BYTI 

1298 

DATA 

66, 

118, 

32, 

72, 

HI. 

11*. 

111. 

33. 

tis 

IM 

LUHUI 

-  Lian 

OH  *  tm 

UM 

MTA 

t*. 

lit. 

IM, 

32, 

IM. 

1, 

SI, 

171, 

72S 

U9 

IP  tvtn  <  SM) 

IMT  A* 

-  CaWtRTB) 

UM 

DATA 

f. 

MS, 

M. 

MS. 

IM. 

M, 

MS, 

M, 

Ml 

211 

nT  01 

13M 

DATA 

1*2, 

3, 

1. 

IM, 

t4. 

t. 

142, 

»«' 

772 

220        NEXT  J 

1338 

DATA 

III. 

**, 

8, 

S. 

1. 

t. 

14. 

31, 

314 

230         READ  LINK 

1341 

DATA 

113. 

4, 

1, 

41. 

18f. 

1. 

114. 

27, 

Sll 

241  IF 

LIHECSBCI  <>  LntEstm  1 

nsa  miHT  •■cior  In  Uiw*taM  *  It 

•  I 

1351 

DATA 

199, 

t. 

6, 

1, 

8, 

114, 

51, 

2S5, 

711 

250  NEXT 

1369 

DATA 

189, 

6. 

295, 

16, 

136, 

38, 

6, 

1, 

592 

260  CLOSE 

1379 

DATA 

128. 

244, 

119. 

136. 

36, 

9, 

1, 

136, 
285, 

611 

270   IF  CHECKSUM  - 

341436 

THEU  PKINT  'SucceslCul  CeaplMlOBl* 

1  END 

1388 

DATA 

38, 

19, 

1, 

59. 

255, 

189, 

3, 

742 

2B0  PRINT 

"COM  file  is  not  validl'   :  tND 

13  98 

DATA 

16, 

137. 

14, 

11, 

1, 

131, 

252, 

253, 

815 

290  DATA 

233  , 

41 , 

3 , 

8 , 

0 , 

% , 

g  , 

176, 

453 

14019 

DATA 

186  , 

163. 

1 , 

119, 

3, 

233, 

227, 

8, 

932 

300  DATA 

7  J 

112 . 

112. 

1  ^ 

0  ^ 

9 , 

g  , 

0 , 

231 

1411 

DATA 

128, 

62, 

126, 

g , 

8. 

117, 

3  , 

233  , 

671 

310  DATA 

0, 

12, 

9, 

9  ^ 

0  ^ 

3  ( 

%  , 

13, 

37 

1429 

DATA 

137, 

9, 

199, 

129. 

9. 

172, 

69. 

13, 

791 

320  DATA 

§^ 

§^ 

29  f 

g^ 

§^ 

100< 

14, 

23* 

1411 

DATA 

ut. 

59, 

69, 

47, 

117, 

247, 
199, 

172, 

36, 

845 

§^ 

t. 

a. 

g. 
•  f 

a. 

H. 

14, 

113 

MM 

om* 

M. 

18, 

69, 

117, 

4, 

6, 

11, 

St5 

34f  DMA 

1^ 

•*» 

42. 

g^ 

IM 

14M 

DATA 

1, 

4, 

1, 

68, 

83. 

117, 

t. 

199, 

471 

127 

g 

g 

17 

10 

19. 

113 

14M 

DATA 

«. 

13. 

1, 

8. 

1, 

II. 

18. 

111. 

272 

3fi  9  DATA 

20 

28 

31 

32 

1^ 

50  * 

S9 

31* 

1471 

DATA 

4. 

•1. 

14. 

117. 

4. 

IM, 

1. 

13. 

41* 

60  * 

61 , 

62* 

63, 

64 , 

65( 

66 1 

67, 

SI  8 

1481 

DATA 

1, 

12, 

1, 

18, 

7*. 

117. 

S, 

1*8, 

472 

3  60  DATA 

66, 

71 . 

72, 

73 . 

79, 

60 

61 

642 

1499 

DATA 

6, 

29, 

1, 

1, 

198, 

129, 

8, 

172, 

528 

3  90  DATA 

132 , 

195 . 

5 , 

51 . 

19 . 

89  , 

10  f 

^48* 

459 

1599 

DATA 

69. 

13, 

116, 

71, 

68, 

47, 

116. 

67, 

559 

400  DATA 

185, 

10, 

173. 

6, 

97 , 

10 , 

225 , 

635 

1519 

DATA 

69. 

32. 

118, 

243. 

66, 

172, 

61, 

32. 

883 

410  DATA 

B , 

173 . 

6 , 

81 , 

19, 

169 , 

9 

173 . 

629 

1529 

DATA 

118, 

23  , 

68. 

47, 

116, 

19, 

61, 

58, 

591 

420  DATA 

6  f 

225 . 

8 , 

48 . 

9  ^ 

169, 

9 , 

28 , 

592 

1539 

DATA 

117. 

243  , 

138. 

84  . 

254, 

128, 

224. 

95, 

1265 

430  DATA 

10» 

51 , 

10, 

81 . 

19, 

69 . 

1 0  • 

97 . 

358 

1548 

DATA 

128, 

234, 

65, 

181 , 

14. 

295, 

33, 

235, 

1994 

10 1 

195, 

10, 

32 . 

6 , 

4  J 

6  f 

16 , 

189 

1551 

DATA 

228. 

198. 

66, 

255. 

9. 

136, 

93, 

254, 

1233 

4S#  DATA 

6  ( 

45 . 

6, 

9 , 

6, 

24  , 

6 . 

63 . 

165 

1568 

DATA 

198, 

41, 

14, 

232, 

14, 

8, 

99, 

74, 

683 

4M  DATA 

6. 

36 . 

6 , 

2 , 

8, 

194  . 

7  , 

159, 

338 

1578 

DATA 

128, 

251, 

58, 

lit. 

14, 

128, 

251, 

32, 

976 

470  DATA 

7, 

9, 

6# 

132, 

7, 

207  , 

7  , 

9^ 

386 

ISM 

MTA 

118, 

9. 

188, 

S*, 

285, 

33, 

184, 

181, 

971 

480  DATA 

0, 

2, 

t. 

|. 

B, 

B . 

g 

11 

ISN 

MTA 

1, 

114, 

M, 

212, 

217, 

7, 

232. 

It, 

111 

490  DKTA 

Y, 

n. 

ml 

1U« 

tz\ 

lu. 

431 

UM 

MM 

«, 

IM. 

214. 

1, 

IM, 

H. 

13, 

IM, 

7M 

500  DATA 

110( 

111, 

117  # 

113. 

114. 

33i 

lV9t 

111. 

717 

1(11 

DATA 

«2. 

2*. 

1, 

1, 

117, 

1, 

IM. 

24S, 

ISl 

510  DATA 

109 . 

111, 

114  * 

121 , 

36 , 

73 

110 , 

118, 

792 

1628 

DATA 

1. 

186, 

31, 

12. 

232, 

211, 

7, 

191. 

871 

520  DATA 

97 » 

198, 

10Sf 

199 , 

32 , 

1 00 

105 

114, 

761 

1639 

DATA 

188, 

14, 

185. 

128. 

62, 

184, 

32. 

32, 

825 

101 

99 

116 

111 

114 

121 

84 

762 

1641 

DATA 

243. 

171, 

186, 

44, 

1, 

185, 

7. 

8, 

837 

540  DATA 

111 

111 

32 

199 

36 ' 

121  ' 

32 , 

723 

1659 

DATA 

189, 

78, 

295, 

33, 

114, 

35, 

191. 

188, 

1924 

\W    HAT  A 

102 

195 

106 

191 

115 ' 

7ft' 

111 , 

754 

1669 

DATA 

14, 

189, 

55, 

126. 

232, 

246. 

7  . 

189, 

1949 

105 

97 ' 

119, 

754 

1679 

DATA 

79, 

295, 

33, 

114, 

48, 

255. 

6, 

41, 

239, 

789 

570  DATA 

100 

32 ' 

63 

111' 

114' 

116* 

105 

119 

771 

1669 

DATA 

1, 

232, 

233, 

7, 

59, 

253, 

118, 

1142 

SB0  DATA 

103 

32 

108 

101 

?? ' 

116 

779 

1699 

DATA 

186, 

199, 

1, 

161. 

9, 

295, 

33, 

235, 

1946 

590  DATA 

111 

114 

1 21 

114 ' 

676 

1791 

DATA 

11, 

232, 

131. 

7. 

51, 

219, 

232, 
14, 

166, 

1948 

100  • 

19S, 

110  > 

193 
111, 

32, 

100 ' 

105 

769 

1719 

DATA 

7, 

232, 
MS, 

288, 

7, 

186, 

41, 

181, 

867 

610  DATA 

101 

110 
114 

114 

121 1 

46* 

a. 

718 

17M 

MTA 

St, 

31, 

111, 

22, 

1, 

1. 

IM, 

141 

620  DATA 

111 . 

M, 

116f 

111* 

114, 

828 

17M 

MIA 

14, 

MS, 

13, 

MS, 

12, 

117, 

12. 

14, 

722 

630  DATA 

ft' 

**. 

111 

It2. 

32. 

•  » 

12, 

32. 

442 

1741 

DMA 

1. 

lU, 

It*. 

4t. 

117. 

«a. 

11. 

1, 

St7 

640  DATA 

1*. 

*•# 

4V9. 

laa 

ifti 

114 

Si3 

»M 

MSk 

Ut, 

M, 

41, 

1, 

Ill, 

ISl, 

21. 

lis. 

721 

650  DRTA 

llff# 

IM. 

IM, 

33« 

in. 

7n 

ITM 

IT, 

IM, 

C. 

M, 

1. 

12, 

3, 

IM, 

411 

660  DATA 

32 1 

IM, 

101  ( 

IM. 

111. 

1101 

101, 

IH, 

TH 

1771 

DATA 

111, 

1, 

244, 

227, 

S, 

47, 

1, 

113, 

81* 

670  DATA 

46 . 

9, 

68, 

Ill  , 

32, 

121 , 

111  ( 

117, 

<N 

17M 

DATA 

36, 

1, 

128. 

62, 

29, 

1, 

1, 

116, 

376 

6&fl  DATA 

l^' 

119, 

105 , 

115, 

1  flf ' 

32  t 

116 , 

111, 

734 

1799 

DATA 

3  . 

2i2. 

196  , 

4  , 

191  , 

199, 

14, 

189, 

929 

690  DATA 

32 , 

199 , 

101 , 

196 . 

z\ ' 

116, 

(•1 

1899 

DATA 

25  , 

295  , 

33, 

4  . 

65. 

179, 

176, 

58, 

736 

700  DATA 

10S , 

^io' 

69 , 

47  , 

78, 

562 

1819 

DATA 

178, 

139, 

247  , 

232, 

99, 

7, 

232, 

56, 

1173 

l«' 

lai  ' 
St  ' 

652 

1829 

DATA 

6  , 

232, 

225, 

6, 

232, 

99, 

7, 

139, 

946 

(11  ' 

1  o 

111 

1 

la)  ' 

791 

1839 

DATA 

216  , 

lib. 

252  , 

1, 

116, 

23, 

126, 

252, 

1118 

7 30  DATA 

IB?  ' 

111 

114 
32 

32 

9 ' 

69 

110 

116 ' 
111. 

654 

1849 

DATA 

54, 

115, 

18. 

128, 

252, 

28, 

116, 

13, 

724 

114 

11a 

191 

119 

32, 

789 

IISI 

DATA 

111. 

2, 

295, 

22, 

166, 

4, 

117, 

5, 

783 

7S0  DATA 

105 

II4I 

99 , 

114, 

881 

IMI 

DATA 

233, 

*l. 

8, 

235, 

229, 

191, 
243, 

52, 

1, 

1827 

700  DATA 

111  * 

111. 

^32! 

79. 

S82 

1871 

DATA 

13i. 

1*9. 
IM, 

18S, 

39, 

8, 

Mt, 

174, 
41, 

117, 

24t, 

1884 

770  DATA 

70. 

t9$ 

Tt. 

71, 

a. 

a^ 

33. 

137 

MM 

wn 

Xt«, 

137, 

1, 

221, 

IMl 

700  OMFA 

•. 

1. 

HI, 

MS. 

MS, 

1U4 

IMt 

am 

MS, 

n. 

23S, 

w. 

IM, 

M, 

MS, 

as! 

UU 

790  DATA 

in. 

MS, 

2fS, 

MS, 

MS. 

3IS. 

2M, 

1141 

IMi 

DATA 

3. 

in! 

IM, 

1. 

212. 

*4, 

«, 

IM, 

•7* 

000  DATA 

2IS, 

2IS, 

2iS, 

2iS, 

2SS, 

215, 

215, 

187 , 

1423 

1918 

DATA 

189, 

184, 

252, 

232, 

34, 

f , 

235, 

39, 

1171 

010  DATA 

166, 

32, 

69, 

67, 

32, 

77, 

97, 

193 , 

474 

1929 

DATA 

169, 

72, 

3. 

232, 

26  . 

6, 

235, 

6 , 

769 

820  DATA 

91. 

122, 

195, 

119, 

191, 

32, 

68, 

82, 

717 

1939 

DATA 

199, 

6, 

39, 

1, 

168, 

14, 

198, 

67, 

695 

830  DATA 

46. 

67. 

79, 

77, 

32. 

186, 

166, 

32, 

795 

1949 

DATA 

1, 

232, 

97. 

6, 

195, 

139, 

39, 

34, 

734 

840  DATA 

49, 

67, 

41. 

32. 

67, 

111, 

112, 

114, 

584 

1959 

DATA 

1, 

129, 

235. 

72, 

3, 

129, 

251, 

188, 

1998 

850  DATA 

46, 

32, 

49. 

57, 

56. 

55, 

32, 

99, 

417 

1969 

DATA 

14, 

118, 

4. 

137, 

39, 

31. 

1, 

139, 

473 

860  DATA 

66, 

32, 

32. 

186, 

186, 

32. 

77, 

195. 

718 

1971 

DATA 

54, 

38, 

1 , 

129, 

238, 

161, 

9, 

232, 

852 

870  DATA 

99, 

194, 

97. 

191. 

198, 

32, 

74. 

46. 

661 

1989 

DATA 

67 , 

6 . 

195. 

128, 

251 , 

97, 

114, 

8, 

866 

880  DATA 

32, 

77. 

191, 

192, 

192. 

111 . 

114, 

198, 

739 

1999 

DATA 

128, 

251, 

122. 

119, 

3, 

128, 

227, 

95, 

1873 

890  DATA 

32, 

196, 

199, 

196, 

196, 

196, 

196, 

196, 

1397 

2899 

DATA 

232, 

191, 

4, 

51 . 

219, 

139, 

254, 

199, 

1271 

900  DATA 

19* , 

196, 

1*«, 

196, 

196, 

196, 

19«. 

196, 

1S6S 

2111 

DATA 

188, 

14, 

St, 

29, 

117. 

8, 

tf  , 

131, 

689 

910  DATA 

IM, 

1*«, 

1*6, 

l»t. 

lit. 

19(, 

112. 

1SS4 

2121 

DATA 

1*8, 

41, 

59, 

247, 

118, 

248, 

5f , 

28, 

994 

920  DATA 

IM, 

32, 

79, 

49, 

32, 

32, 

32, 

16, 

S19 

3131 

DATA 

111, 

13, 

131, 

198, 

49, 

46, 

128, 

41, 

752 

930  DATA 

19S, 

191, 

119, 

32, 

49, 

111. 

114, 

32, 

654 

2141 

DATA 

32, 

117, 

243, 

232, 

173, 

t. 

19S, 

13*, 

1137 

940  DATA 

n. 

196, 

217, 

41, 

32. 

186, 

186, 

32, 

997 

2959 

DATA 

14, 

49, 

1, 

43, 

282, 

137, 

14, 

SI, 

581 

950  DATA 

^*. 

59, 

32, 

32. 

32, 

68, 

191, 

198, 

493 

2969 

DATA 

1, 

138, 

14, 

8, 

1, 

13t, 

14, 

11, 

333 

960  DATA 

191  , 

116. 

191, 

32. 

32, 

32, 

32, 

32, 

476 

2979 

DATA 

1, 

232, 

153. 

255, 

235, 

3, 

232, 
247. 

197, 

1218 

97  0  DATA 

32. 

32, 

32, 

166. 

186, 

32. 

79. 

51, 

621 

2969 

DATA 

255, 

255  , 

14, 

59  , 

1, 

117, 

136, 

1977 

960  DATA 

32. 

32. 

32, 

82. 

191, 

119, 

97. 

199, 

595 

2999 

DATA 

14, 

9. 

1  , 

136, 

14, 

18, 

1, 

51, 

236 

990  DATA 

191, 

32, 

32, 

32. 

32, 

32, 

32. 

32, 

325 

2189 

DATA 

237  , 

232. 

193, 

5  , 

195, 

232, 

196. 

4  , 

1214 

1000  DATA 

32, 

186, 

186, 

32. 

79, 

52. 

32. 

12, 

6  22 

2110 

DATA 

1  B6 , 

17  5, 

1  4  , 

1  64 , 

9 , 

61 , 

295 , 

3  3  , 

85  6 

1010  DATA 

32, 

77. 

111, 

lie. 

191. 

32. 

32. 

32, 

535 

2129 

DATA 

163. 

159, 

1  , 

232, 

219, 

1, 

199, 

6  , 

978 

1020  DATA 

32, 

32. 

32, 

32, 

32, 

32, 

32, 

186, 

419 

2139 

DATA 

161, 

1, 

255. 

191. 

139, 

46, 

36, 

1, 

629 

1030  DATA 

lit. 

32, 

79, 

S3, 
IIS, 

33, 

32, 

32, 

<7, 

S84 

2141 

DATA 

1*8, 

6, 

156, 

1  , 

8. 

232, 

31, 

f  , 

f3l 

1040  DATA 

111, 

119, 

192, 

114, 

119 , 

32, 

32, 

7  IS 

21SI 

DMA 

u*. 

54, 

161, 

1  , 

138. 

62, 

156, 

1, 

712 

1050  DATA 

32, 

79, 

76, 

32, 

32, 

196, 

ia«. 

32, 

«S7 

2111 

DATA 

121, 

255, 

1, 

116, 
fl. 

12, 

198, 

t. 

155, 

878 

1060  DATA 

79, 

54. 

32. 

32, 

32, 

87. 

111. 

114, 

532 

3171 

DATA 

1. 

1. 

232, 

1, 

2S4, 

287, 

117, 

873 

1070  DATA 

199, 

83. 

116, 

97. 

114, 

32. 

32. 

79, 

653 

2188 

DATA 

14*. 

113. 

3S, 

51, 

255, 

198, 

t, 

155, 

1122 

1080  DATA 

78, 

32, 

32, 

166, 

186, 

32. 

79. 

55, 

671 

2198 

DATA 

1, 

1, 

232, 

49, 

1, 

254, 

287, 

117, 

158 

1090  DATA 

32, 

32. 

32, 

63. 

111, 

114. 

116. 

32, 

552 

2289 

DATA 

249, 

232, 

54, 

6, 

128, 

252, 

1, 

116, 

1136 

1100  DATA 

96, 

121. 

32, 

76, 

97, 

199, 

191. 

32, 

668 

2219 

DATA 

84, 

128, 

252, 

26. 

116, 

79. 

128, 

252, 

1167 

1110  DATA 

32, 

186. 

186, 

32. 

79. 

56, 

32. 

32, 

626 

2229 

DATA 

59, 

116, 

74, 

128, 

252, 

32, 

lit. 

5, 

762 

1129  DATA 

32, 

83. 

111, 

114. 

116, 

32, 

98, 

121, 

797 

2231 

DATA 

126, 

252, 

69, 

117, 

6. 

232, 

73, 

9. 

666 

1130  DATA 

32, 

69, 

129, 

116. 

46  , 

32, 

32. 

166, 

633 

2249 

DATA 

233, 

1*8. 

1, 

126, 

252. 

19, 

lit. 

5, 

952 

1140  DATA 

196, 

32, 

79, 

S7, 

32. 

32. 

32. 

83, 

524 

2258 

DATA 

126, 

352. 

61, 

117, 

t. 

232, 

57, 

8, 

853 

1150  DATA 

111, 

114, 

116, 

32, 

98, 

121 , 

32, 

83, 

797 

2261 

DATA 

233, 

5, 

2, 

128. 

252, 

58, 

lit. 

5, 

791 

1160  DATA 

195, 

122, 

191, 

32, 

32, 

186. 

1S(, 

33, 

796 

2271 

DATA 

126. 

252. 

62. 

117. 

6, 

232, 

41, 

9, 

938 

1170  DATA 

79, 

49, 
32, 

48, 

32, 

32, 

83. 
119, 

111. 

114. 

S39 

2269 

DATA 

233, 

119. 

2, 

191, 

73, 

1, 

136, 

196, 

944 

1180  DATA 

lit. 

»«. 

121. 

32. 

»7. 

14. 

«M 

2291 

DATA 

185, 

8, 

1, 

242, 

174, 

117. 

178. 

1*1. 

IMS 

1190  DATA 

Ml. 

12. 

sa. 

u. 

IM. 

lU. 

IM. 

32. 

M. 

lis. 

7S1 

1^00  Dm 

M, 

u. 

m. 

32. 

M, 

IM. 

SU 
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IBM  PGAT  Compatible 


EGA 
Color 
System 
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PRICE  ENOJUDES: 

•  Enhanced  graphics  adapts 

video  card 

•  14"  high^urion  EGA 

color  rTK>nitor 

•  Intel  80286  runnit^  at  lOMH: 

•  8  expansion  sloG 
•Phoenix  BIOS 

•  640K  RAM  14)  to  1MB  on 

mothetboatd 

•  UMB  floppy  drive 

•  Dual  floppy/hard  disk  condofler 

•  AT  style  keyboard 

•  Ckxlf/calendar  with  batteiy 

back-up 

•  200  watt  power  supply 


Lowest 
Price 
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PRICE  INCLUDES: 

•  Intel  80286  running  at  IOMH2 

•  8  expansion  slots 

•  PhiKmix  BIOS 

640K  RAM  up  to  1MB  on 
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All  prices  subfca  to  change  without  notice. 

CIRCLE  337  ON  READER  SERVICE  CARD 


The  Synapse 


Because  of  the  synapse,  you're  read- 
ing. Because  of  the  synapse,  you've 
turned  to  this  page.  You  see.  the  syn- 
apse is  as  fast  as  you  think.  It's 
nothing  you  didn't  already  know.  And 
because  of  the  synapse,  you  knew  you 
knew  that.  What's  really  neat  is  that 
the  synapse  is  sonnething  that  isn't.  It 
isn't  there.  Well,  it's  there,  but  you 
can't  pick  it  up.  wave  it  around  a 
room,  and  yell.  "I  found  a  synapse!!". 
But  you  already  knew  that.  And  be- 
cause of  the  synapse,  you  knew  you 
knew  that.  Okay,  let's  stop. 

But  nnaybe  what  you  don't  know  is  that  The  Fast 
Connputer  Co.  gives  you  free  guaranteed  overnight  delivery. 
All  our  order-processing  is  completely  on-line,  so  your  order 
is  immediately  entered,  picked,  packed  and  shipped.  So  you 
have  your  PC  hardware  and  software  by  the  next  business 
day.  guaranteed!!  In  fact,  if  you  don't  receive  your  order  by 
the  next  business  day.  we'll  refund  5%  of  the  purchase  price. 
And  unlike  the  synapse,  you  can  wave  this  ad  for  The  Fast 
Computer  Co.  around  a  room  and  yell.  "I  found  The  Fast 
Computer  Co.  and  they  deliver  free,  ovemight.  guaran- 
teed!!" What  a  way  to  buy!!  What  a  way  to  work!!  And  now 
you  know  all  about  The  Fast  Computer  Co.  We're  as  fast  as 
you  think. 


FREE  GUARANTEED 

Cli  .  '  ll 


YOU  THIIMK 


HARDWARE 


GRAPHIC  BOARDS 


1    LAPTOP  COMPUTERS  1 

TOSHIBA 

Til  00+  

$1695 

T3100+  

$3249 

NEC 

Multispeed  

$1399 

1  PRINTERS 

EPSON 

FX-86e  

$339 

FX-286e  

$479 

LQ800   

$479 

LQ  1000   

,  ,  $679 

NEC 

P660   

,  $489 

P760   

$679 

OKI  DATA 

182  

$265 

192  

$379 

293   

$699 

TOSHIBA 

P321SL   

$539 

P/S351  (IBM)  

$999 

1       LASER  PRINTERS  | 

MONITORS 


CANON 
Laser  Printer 
LBP8A1  $1899 

HEWLETT  PACKARD 

Series  2  $1949 

AMDEK 

Color  600  RGB  $335 

Color  722 

(EGAComp.)  $449 

12"  Amber  31  OA  $149 

12"300A   $135 

NEC 

Multi-sync  color 
w/swivel  base  $579 

PRINCETON  GRAPHICS 

RGB  HX- 12  (690x240)  . .  $449 

RGB  HX12E 

(EGAComp.)  $535 

Amber  Max  12  $159 


MULTI-FUNCTION 
BOARDS 


AST  RESEARCH 

Six  Pack  Premium  $199 

Six  Pack  Plus  (384K)  ....  $199 

Rampage  w/256K  $275 

Rampage  286 

w/5r2K    $429 

Advantage  (128K)  $349 


HERCULES 

$155 

Graphics  Card  Plus  .... 

$195 

InColor  

$325 

PARADISE  SYSTEMS 

Auto  Switch  EGA 

Card  

$349 

NEC 

GBI-EGA   

$349 

QUADRAM 

$319 

EGA  Plus  Graphics  

Pro  Sync  EGA  

$365 

VIDEO  7 

Vega  ('A  Card)   

$250 

Vega  Deluxe  ('/i  Card)  . 

. .  $299 

HARD  DISC  DRIVES      ■  SPREADSHEET  ADD  ONS 


MODEMS 


HAYES 

Smartmodem  1200 

$389 

Smartmodem  1200B 

w/Smartcom  II  

$359 

Smartmodem  2400 

$585 

Smartmodem  24(X)B 

w/Smartcom  II  

. . $529 

MOUSE  INPUT  DEVICES 


MOUSE  SYSTEMS 
PC  Mouse  w/Dr. 
Halo  2  $119 

MICROSOFT 
Microsoft  Mouse 

(Serial)  $129 

Microsoft  Mouse 

(Buss)   $119 


SURGE  PROTECTORS 

KENSINGTON 

MICROWARE 

Masterpiece  Plus  

$119 

KEYBOARDS 

KEYTRONIC 

5151  (Deluxe)  

$169 

1     MEMORY  STORAGE  | 

IOMEGA 
Bemoulli  Box 

(10+  10)   $1450 

Bemoulli  Box 

(20  +  20)   $1899 

Bemoulli  10  MB 

Cartdg.  Tr  $169 

Bemoulli  20  MB 

Cartdg.  Tr  $255 

PLUS 

Hard  Card  20  Mb  $649 


SEAGATE 

20  Mb    Ht  Int  $375 

30  Mb  'h  Ht  Int  $469 

20  Mb  Full  Ht  (AT)  $569 

30  Mb  Full  Ht  (AT)   $895 

40  Mb  Full  Ht  (AT)   $969 


SOFTWARE 


WORD  PROCESSING 


Display  Write  IV  $325 

Lotus  Manuscript  $349 

Microsoft  Word  3  $229 

Multimate  $229 

Multimate 

Advantage  II  $279 

PFS  Professional  Write.  ..$115 

VolkswriterS  $149 

Word  Perfect  $209 

Wordstar  Professional 

Rel.  4  $239 

Wordstar  2000  Plus  $219 

XY  Write  III  $219 

Print  Shop  $39 

Punctuation  &  Style  $89 

Turbo  Lightning  $59 

Word  Perfect  Library  $59 

Cornerstone  $65 

d  Base  III  Plus  $409 

d  Base  III  Lan  Pak  $609 

Foxbase  Plus  $245 

PFS  Professional  File  $145 

QSA  $229 

R:  Base  System  V  $359 

Revelation  $519 

Clipper  $399 

R:  Base  Ext.  Report 

Writer  $179 

Genifer  $219 

Quick  Report  $145 

Ability  Plus  $149 

Enable  $409 

Framework  II  $419 

Lotus  $315 

Microsoft  Multiplan  $1 19 

PFS  First  Choice  $105 

Symphony  $459 

1-2-3  $315 


HAL  $109 

Lotus  Report  Writer  $79 

Smart  Notes  $49 

SQZ  $59 

Click  Art  Personal 

Publisher  $99 

Harvard  Pro  Pub  $445 

Page  Maker  $559 

Ventura  $585 

Energraphics  (NEW)  $309 

Microsoft  Chart  $189 

Generic  CAD  $69 

ProDesign  II  $179 


LANGUAGES 


BASIC  Compiler  (MS) ... .  $255 
C  Compiler  (MS)  (4.0) . . .  $269 
COBOL  Compiler  (MS)  . . .  $425 
FORTRAN  Compiler 

(MS)  $269 

Lattice  C  Compiler  $239 

Macro  Assembler  (MS)  $95 

Pascal  Compiler  (MS)  $189 

Quick  Basic  (MS)  $65 

Turbo  Pascal  (plus  BCD 

&  8087)   $65 

Harvard  Total  2  $375 

Microsoft  Project  $239 

Super  Project  Plus  $315 

Timeline   $259 

Managing  Your 

Money  $  1 1 5 

Dollars  N'  Sense  $105 

BPI  Entry   $169 

CA  Accounting 
Modules  $409 

Copy  II  PC  $35 

Crosstalk  XVI  $99 

Disc  Optimizer  $35 

Fastback  $89 

Microsoft  Windows   $65 

Norton  Commander  $45 

Norton  Utilities  $55 

Remote  $149 

Sidekick  $55 

Smart  Com  II  $89 

Superkey  $45 

Traveling  Sidekick  $55 

XTREE  $39 


MIT 

FAST  COMPUTER  CO. 


OVERNIGHT  DELIVERY 

'Guaranteed  overnight  delivery  on  all  orders  placed  by  2  PM  E.S.T.  Any  order  not  received  at  delivery  site  on  n«xt 

AS  FAST  AS  YOU  THIIMK 

business  day  will  receive  5%  off  purchase     Never  a  surcharge  for  American  Express.  Visa  or  Mastercard  Credit  cards  ,,~„.y«>/i-  ■  n  i»i-t-iii,-t^.i 

arenotchargeduntilatteryourorderhasbeenshipped  No  sales  lax  on  orders  shipped  outside  NY  Stale  Please  add  2%  1507  NEW  YORK  AVE..  HUNTINGTON  STATION.  NY  1 1746 
for  insurance,  and  handling  ($3  00  minimum)  Defective  merchandise  can  be  returned  (or  repair  or  exchange  (please  ^  flAA-CATUmW     onn  c/io /i,icc\ 

call  (or  BA  no.).  Due  to  variety  of  products,  we  cannot  guarantee  compatibility.  1  "OUU"D*t  1  IlllvIV  ( 1  -800-548-4465) 

looe 


CIRCLE  484  ON  READER  SERVICE  CARD 


PRODUCTIVITY 

■  PROGRAMMING/UTILITIES 


23i( 

mm 

m. 

1, 

a*». 

225, 

43, 

24», 

2SS, 

21, 

list 

341f  MTA 

2*, 

1. 

1, 

131, 

1*5, 

4*, 

S». 

31«, 

*74 

2)li 

DATA 

114, 

If  7, 

333, 

133, 

255, 

13*, 

3*, 

1S», 

122* 

342* 

MTA 

114, 

2««, 

131, 

234, 

4*, 

13*. 

«3. 

at. 

•It 

232i 

DATA 

1, 

18t, 

«2, 

2t5, 

33, 

232, 

161, 

4, 

t78 

3431 

MTA 

1, 

*. 

117, 

112, 

332, 

1*, 

3, 

1*S, 

T4S 

2331 

DATA 

19S, 

232, 

241, 

255, 

232, 

7*, 

5, 

195, 

1425 

344f 

DATA 

IBS, 

2, 

f , 

341, 

16(, 

Il», 

3iS, 

117, 

1*17 

2341 

DATA 

12s, 

62, 

156, 

1, 

t, 

117, 

IS, 

59, 

536 

3451 

DATA 

226. 

131  . 

238, 

B, 

131, 

219, 

t, 

185, 

11(6 

33S« 

DATA 

46. 

36, 

1, 

249, 

116, 

13, 

232, 

38, 

731 

3461 

DATA 

5, 

8. 

243, 

166, 

119, 

19*, 

117, 

211. 

1851 

23«> 

DATA 

9, 

198, 

6. 

156, 

1, 

25, 

254, 

14. 

654 

3478 

DATA 

131 , 

198. 

IB  , 

131 , 

199, 

IB, 

166, 
111, 

119. 

964 

237> 

DATA 

156  , 

1 . 

246, 

195. 

232, 

137  , 

8, 

115, 

1884 

3488 

DATA 

179, 

117, 

288, 

131, 

238, 

6, 

239, 

1241 

23  8> 

DATA 

1  , 

195. 

126. 

62, 

156, 

1, 

24. 

114, 

681 

3499 

DATA 

6. 

185. 

S, 

8. 

129, 

68. 

49, 

St, 

484 

23  M 

DATA 

a. 

232, 

59, 

8, 

198, 

6, 

1S6. 

1 . 

666 

3588 

DATA 

116. 

8. 

129, 

61, 

49, 

SB, 

117, 

152, 

682 

24l( 

DATA 

255, 

254  , 

6. 

156, 

1, 

248, 

195, 

S9, 

1174 

351B 

DATA 

235, 

154, 

167. 

117, 

174, 
39, 

IBS, 

3. 

9. 

1835 

2411 

DATA 

46  , 

36  , 

1, 

117, 

15, 

121, 

62, 

156, 

561 

3528 

DATA 

235, 

142, 

139, 

54, 

1, 

161, 

42. 

884 

242( 

DATA 

1 , 

e, 

249, 

116, 

33, 

1*1, 

t. 

154, 

75* 

353t 

DATA 

1. 

45, 

67, 

1, 

177, 

2, 

211, 

232, 

736 

243i 

DATA 

1, 

9. 

215, 

25, 

13*, 

54, 

Itl, 

1, 

(It 

354f 

MTA 

3, 
175, 

248, 

137. 

54, 

32. 

1. 

66, 

191, 

744 

244* 

MIA 

f2. 

43, 

11*, 

*. 

12*, 

254. 

255, 

12(, 

*t7 

355* 

MTA 

14, 

IBS. 

6, 

a. 

232. 

28, 

8, 

642 

2451  Bkn 

U«. 

5, 

232, 

221, 

*, 

23S, 

237, 

77, 

1121 

3Stf  MTA 

7t, 

128, 

68, 

32, 

116, 

9. 

176, 

46, 

637 

2461 

DATA 

n. 

117, 

54, 

1*1, 

1, 

241, 

1*5, 

12*, 

llt3 

357t 

MTA 

171, 

165, 

3, 

8, 

232. 

13. 

8, 

196, 

881 

2471 

DATA 

2S3, 

2SS. 

254. 

115. 

43, 

13*, 

54, 

161, 

1274 

3SBI 

DATA 

S. 

8. 

94. 

128, 

124, 

39. 

72, 

249, 

711 

24Sa 

DATA 

1, 

198, 

6. 

155. 

1, 

*, 

163, 

2S, 

569 

3598 

DATA 

116. 

1  , 

248, 

195, 

172, 

68. 

32, 

116, 

948 

249a 

DATA 

232, 

63. 

i. 

254. 

217, 

117, 

249, 

232, 

1354 

3618 

DATA 

1 . 

178, 

226  , 

248, 

195, 

232. 

183, 

1, 

1256 

2ilt 

DATA 

38, 

9. 

114. 

29, 

139, 

22, 

161, 

1 , 

495 

3618 

DATA 

232. 

217. 

1, 

191. 

128. 

a. 

184, 

32, 

985 

251B 

DATA 

137, 

54. 

161 . 

1 , 

139, 

198, 

43, 

194  , 

927 

3628 

DATA 

32, 

IBS, 

16. 

8, 

243, 

171, 

191. 

128, 

968 

2S2e 

DATA 

69, 

69, 

62, 

137  , 

79, 

*, 

248. 

195, 

850 

3638 

DATA 

8, 

195. 

129. 

255, 

128. 

8, 

116. 

7, 

838 

2S3a 

DATA 

249 , 

195 . 

232, 

154, 

255, 

lis. 

251 . 

248 , 

1699 

3648 

DATA 

79. 

199. 

134. 

2, 

232. 

134, 

1, 

195, 

967 

254) 

DATA 

195, 

232. 

195, 

255, 

115, 

251 , 

248, 

195, 

1686 

3658 

DATA 

198. 

5. 

a, 

186, 

175. 

14, 

191, 

128. 

897 

2ssa 

DATA 

S9, 

54, 

157, 

1, 

114, 

18, 

129. 

62 , 

566 

3668 

DATA 

a. 

188, 

66. 
139, 

285, 

33. 

195, 

139, 

62. 

988 

2J6t 

DATA 

157 , 

1 , 

255, 

254, 

115, 

2, 

249, 

195, 

1228 

1(71 

MTA 

12, 

1, 

247, 

Its, 

131, 

198, 

48, 

185, 

973 

2S7( 

DATA 

14*, 

1*5, 

Its, 

**, 

*, 

S*. 

54, 

157, 

*7* 

3*M  MTA 

2*. 

*. 

243. 

5*, 

t2. 

34, 

1, 

584 

25(1 

DAT* 

1, 

U4> 

1T> 

la*. 

(3, 

1ST, 

1, 

ass. 

IM 

Ittt 

MM 

U4. 

34*. 

133, 

33*, 

4*, 

137, 

63, 

34, 

1**2 

2S9a 

DATA 

2S6, 

114, 

f  1, 

*3, 

*1, 

•7, 

232, 

72, 

**4 

371* 

MTA 

1, 

51, 

237, 

212, 

13*, 

*, 

355, 

14, 

92B 

2«aa 

DATA 

9, 

9S. 

89. 

91 . 

172, 

34, 

6, 

49, 

536 

3711 

MTA 

4*. 

1, 

117, 

1, 

233, 

178. 

249. 

131, 

952 

2(ie 

DATA 

1 , 

69, 

13, 

116, 

43, 

68, 

9. 

116. 

418 

3721 

DATA 

62. 

48, 

1, 

21, 

115. 

23, 

129, 

66, 

437 

2e2« 

DATA 

^1  , 

69. 

19. 

116  . 

216, 

81, 
226 . 

185, 

1, 

698 

3738 

DATA 

38, 

1 , 

169, 

a. 

139. 

S4, 

38, 

1, 

431 

2«3a 

DATA 

i , 

232  , 

39. 

9  , 

89, 

2*6, 

128. 

911 

37  48 

DATA 

129, 

238, 

168, 

8, 

59. 

54, 

42, 

1 . 

683 

264a 

DATA 

t>0  , 

13, 

117  , 

1  , 

70. 

195. 

81, 

73, 

618 

37  58 

DATA 

119, 

3, 

232, 
22, 

184, 

9, 

232, 

1, 

8, 

771 

26  St 

DATA 

1  J9  . 

225, 

7, 

8, 

65, 

81. 

232, 

7, 

746 

3768 

DATA 

195, 

191 . 

2, 

184. 

32. 

32, 

171, 

829 

2(ia 

DATA 

D  , 

98  , 

89  . 

43  , 

288  , 

117. 

182, 

195. 

914 

3778 

DATA 

161, 

48, 

1, 

179, 

18, 

253. 

246, 

243. 

1133 

2e7a 

DATA 

176, 

32, 

128, 

62, 

155. 

1. 

1, 

117, 

672 

37  88 

DATA 

134, 

196, 

4  , 

48, 

178, 

134, 

1»(, 

5f , 

932 

26  aa 

DATA 

7, 

136, 

216, 

232, 

77  . 

4. 

226, 

251. 

llSl 

3799 

DATA 

228. 

61  , 

8, 

8. 

117, 

248, 

353, 

1B6, 

1984 

269t 

DATA 

195, 

129, 

46. 

161, 

1, 

a. 

64, 

51. 

647 

3888 

DATA 

14. 

24, 

198, 

22, 

2. 

232, 

3, 

1, 

487 

27  li 

DATA 

2il, 

laf , 

9. 

64, 

232, 

43. 

8, 

198, 

916 

Itlt 

MTA 

195. 
1(2, 

232, 

235, 

f. 

19*. 

138, 

2. 

191, 

1183 

27  If 

DATA 

255, 

Iff, 

191. 
355, 

2SS, 

126, 

232, 

44, 

a. 

1293 

3*2* 

MTA 

1. 

183, 

1*, 

1*5, 

22, 

t, 

172, 

744 

272i 

DATA 

115 , 

255, 

247, 

211, 

233, 

26, 

8, 

1418 

3l3t  MTA 

13*, 

216, 
lit. 

232, 

1*2. 

*, 

226, 

24t, 

111, 

1373 

2731 

MTA 

IM, 

U*. 

t. 

1(1. 

1, 

*. 

t4. 

Its, 

741 

38tf 

MTA 

1**, 

254, 

2*7. 

117, 

231, 

1**, 

4, 

1123 

2741 

MM 

2M, 

ass. 

l*t. 

f. 

m. 

aia. 

It, 

•  , 

IN* 

385t 

Mm 

•, 

IM. 

«. 

a. 

313, 

31*. 

1. 

IM. 

Ml 

27  Si 

DATA 

IH, 

ass. 

12f, 

1*1, 

2SS, 

IM. 

232, 

11, 

145* 

38(f 

MTA 

1**, 

14, 

232, 

31*  , 

*, 

332, 

10, 

35S, 

1227 

2769 

DATA 

9, 

19S. 

139, 

3t, 

159. 

1 . 

184, 

1, 

789 

3878 

DATA 

138, 

38, 

9, 

I, 

232. 

IBS. 

*, 

195. 

718 

277a 

DATA 

66, 

295, 

33, 

195, 
139, 

139. 
38. 

214, 

185. 

8. 

1937 

3888 

DATA 

139, 

54, 

38, 

1, 

3. 

245, 

129, 

254. 

855 

27  ee 

DATA 

32, 

243  , 

165. 

159, 

1 . 

185, 

954 

3898 

DATA 

168  , 

14, 

lis. 

8  . 

199. 

6  , 

38, 

1 . 

561 

27  9a 

DATA 

9, 

64, 

189, 

63, 

285. 

33. 

139. 

242. 

926 

3988 

DATA 

188, 

14, 

235, 

32, 

139, 

3B, 

34. 

1  , 

673 

28aa 

DATA 

139, 

298, 

S, 

255, 

199. 

163. 

1S7, 

1, 

1118 

3911 

DATA 

129, 

251  , 

4  , 

18, 

119, 

8. 

199, 

6, 

734 

2aia 

DATA 

19S, 

232, 

54, 

2, 

114, 

67, 

128, 

62, 

854 

3928 

DATA 

38  , 

1  , 

188, 

14, 

235, 

14, 

129, 

235, 

846 

2t2t 

DATA 

48, 

1, 

9, 

116, 

44, 

198, 

175, 

14, 

588 

3938 

DATA 

72, 

3, 

59, 

243  , 

118, 

2, 

139, 

243, 

879 

2l3t 

DATA 

186, 

45, 

22, 

232, 

12, 
186, 

4, 

198. 

23, 

32, 

723 

1948 

DATA 

137, 

54, 

38, 

1, 
189. 

195. 

139, 

S4, 

42. 

652 

2l4t 

DATA 

2, 

232, 

9, 

4, 

45. 

232, 

733 

3959 

DATA 

1. 

S, 

245, 

216, 

255. 

129, 

254, 

1292 

2asi 

DATA 

•  , 

4, 

232, 

45, 

4, 

128, 

352, 

4*, 

714 

3961 

MTA 

67, 

1, 

114, 

13, 

189, 

48, 

*, 

59, 

483 

2afi 

MTA 

11*. 

27, 

128, 

252, 

1, 

lit. 

22, 

12* , 

71« 

3*7* 

MTA 

54, 

1»> 

1, 

115, 

4, 

232, 

5, 

*, 

44* 

2a7t 

MOA 

2*2, 

u. 

116, 

5, 

212, 

2f, 

4, 

295, 

us 

1*L* 

DATA 

1*5. 

212, 

172, 

2*5, 

m. 

13«, 

3*. 

*. 

1225 

2«M 

DMA 

23J, 

1*«. 

175, 

14, 

It*, 

fS, 

2*5, 

33, 

1**1 

3*** 

MTA 

1, 

313, 

12, 

*, 

137, 

S4. 

42, 

1, 

47* 

21*1 

DATA 

114, 

7, 

232, 

Its, 

2. 

212, 

191, 

3, 

886 

4888 

DATA 

138. 

38, 

18, 

1. 

232, 

1, 

8, 

195, 
232, 

687 

2tlf 

DATA 

195. 

232, 

2SS, 

3, 

232. 

184, 

3, 

195, 

1299 

4818 

DATA 

139. 

62. 

42  , 

1 , 

IBS, 

3*, 

8, 

788 

2*11 

DATA 

232. 

231, 

1. 

114, 

186, 

186, 

44, 

22, 

936 

4828 

DATA 

33. 

8, 

226, 

251  , 

195. 

51, 

237, 

139. 

1132 

2*2t 

DATA 

199. 

81, 

2. 

232, 

196. 

3. 

198, 

175. 

1869 

4838 

DATA 

S4. 

38, 

1, 

191  . 

66, 

1, 

181, 

21. 

547 

293t 

DATA 

14, 

232, 

193, 

3, 

186, 

44, 

23, 

232, 

927 

4848 

DATA 

IBS. 

48  , 

8. 

172. 

138, 

216. 

232, 

18. 

993 

294a 

DATA 

19, 

2, 

232, 

229, 

3, 

68. 

27, 

116, 

688 

4858 

DATA 

a. 

226. 

248. 

131, 

199. 

88, 

254, 

287  . 

1345 

29Sa 

DATA 

71, 

6t, 

58, 

116, 

245, 

68, 

32, 

116, 

758 

4868 

DATA 

117, 

238. 

195, 

139, 

22. 

4. 

1. 

161. 

677 

2969 

DATA 

241. 

69, 

92. 

116, 

237, 

68, 

63, 

116, 

985 

4t7t 

MTA 

6, 

1, 

143, 

193, 

336, 

166. 

1. 

117. 

863 

2979 

DATA 

233, 

6t, 

42. 

116, 

229, 

68, 

11, 

116, 

869 

4tt* 

MTA 

251, 
1*S, 

258, 

23(, 

Itt, 

1. 

116. 

251, 

138. 

1411 

29Sa 

DATA 

25, 

69, 

6, 

117, 

5, 

232, 

2, 

2, 

451 

4*N 

MTA 

17t, 

251, 

71, 

14, 

7, 

195, 

185, 

1*88 

299i 

DATA 

2». 

216, 

61, 

32, 

114, 

212, 

129, 

255, 

1253 

41** 

M*ft 

43. 

aa. 

1**, 

7*, 

23, 

235, 

5, 

51, 

f44 

3tat 

DATA 

14t, 

9. 

116, 

296, 

171, 

233, 
114, 

144, 

3, 

1811 

411* 

MTA 

an. 

IM. 

7», 

24, 

•S, 

•3. 

13t, 

(2, 

*S* 

3iia 

DATA 

235, 

299. 

232. 

251, 

1, 

24, 

186, 

1243 

412* 

MTA 

S, 

1, 

114, 

*, 

(, 

2*5, 

If, 

*1, 

Sll 

3121 

DATA 

129, 

t. 

18S, 

7, 

a. 

188, 

78, 

28S, 

783 

4131 

DATA 

93, 

19S, 

232, 

1*, 

*, 

172, 

68, 

*, 

77* 

3l3a 

DATA 

33. 

139, 

62, 

32, 

1, 

232, 

173, 

3, 

675 

4141 

DATA 

116. 

5. 

232. 

1, 

B, 

235. 

246, 

1*5, 

1*32 

3i4a 

DATA 

232. 

156, 

3, 

232, 

73. 

3, 

195, 

232. 

1126 

4151 

DATA 

86, 

188, 
255. 

14, 

3*5, 

16, 

94. 

195, 

*f. 

■7( 

JtSB 

DATA 

137  , 

3, 

232, 

146, 

3. 

232, 

63, 

3. 

819 

4168 

DATA 

SB, 

188, 

2, 

285. 

16, 

94, 

195, 

997 

3e6« 

DATA 

195, 

232, 

111, 

1, 

114, 

198 , 

186. 

43, 

981 

4178 

DATA 

198, 

4, 

92, 

78, 

SB. 

211, 

188, 

71, 

875 

1B70 

DATA 

22, 

191, 

111, 

2. 

232, 

75, 

3. 

198, 

815 

4188 

DATA 

285, 

33, 

33, 

19S, 
181, 

178, 

7  . 

18a, 

2, 
195, 

2(5. 

IBS. 

lltS 

3a8i 

DATA 

175, 

14. 

232, 

72. 

3, 

186, 

43. 

23, 

748 

419* 

DATA 

195, 

a. 

2BS. 

22, 

ItlS 

3a9a 

DATA 

23  2. 

1S4, 

I, 

232. 

188, 

3, 

68, 

27, 

817 

42** 

MTA 

a. 

32, 

235, 

4, 

139. 

14, 

11. 

1. 

436 

3iaa 

DATA 

116, 
116, 

65, 
25, 
233. 

68, 

S8. 

116. 

245, 

68, 

13, 

733 

421* 

MTA 

18B, 

1, 

215, 

16, 

195, 

199, 

158. 

8, 

945 

3iia 

DATA 

tl. 

8, 

117, 

5, 

232, 

153, 

716 

4221 

MTA 

Its, 

12, 

t. 

172, 

(*. 

*, 

lit. 

19. 
17*. 

5(4 

3121 

MM 

1, 

232, 

(*, 

32, 

114. 

22*, 

12*, 

1131 

423* 

MCk 

!!• 

117, 

12. 

131, 

331. 

3, 

17* 

313* 

SM, 

•, 

11*  , 

222, 

17*, 

aia. 

3», 

1198 

424* 

aa. 

341, 

IT*. 

1*3, 

3. 

33S. 

33*. 

1242 

3i4t  mm 

3. 

235, 

21*, 

12», 

f2. 

12«, 

(, 

32, 

884 

42$* 

DIITA 

17*, 

22f, 

233, 

17* , 

32, 

243, 

17t, 

*7, 

133* 

31St 

DATA 

116, 

12. 

Iff, 

175, 

14, 

176, 

92, 

56, 

851 

4268 

DATA 

131. 

199, 

8, 

139, 

22, 

154. 

9. 

161, 

814 

316t 

DATA 

69. 

2SS, 

116, 

1, 

178, 

164. 

128, 

68, 

963 

4278 

DATA 

156. 

8. 

187. 

18, 

8  , 

253  , 

139, 

202, 

947 

3176 

DATA 

9, 

117, 

251, 

232, 

122, 

1 . 

114, 

18, 

646 

4288 

DATA 

51 . 

210. 

247 , 

243 , 

145  , 

247  , 

243  , 

146  , 

1532 

31>t 

DATA 

232. 

131, 

1, 

232, 

41, 

3, 

212, 

214, 

1886 

4298 

DATA 

4. 

48. 

178. 

139, 

193, 

11, 

282. 

117, 

884 

319t 

DATA 

2, 

195, 

232. 

22, 

3. 

232, 

31, 

3, 

728 

4388 

DATA 

237, 

252. 

95. 
139. 

131. 

199, 

11, 

139. 

22, 

1886 

32aa 

DATA 

232, 

294, 

2. 

195. 

128, 

54, 

48. 

1, 

864 

4318 

DATA 

152. 

a. 

194, 

177, 

5, 

211. 

2B8, 

1876 

32ia 

DATA 

1. 

191, 

96, 

3. 

196, 

126, 

2. 

128, 

737 

432a 

DATA 

37. 

15, 

9. 

177, 

255, 

181, 

45. 

232, 

942 

322a 

DATA 

62. 

48, 

1, 

1, 

116, 

26, 

198. 

138. 

574 

4338 

DATA 

114. 

8. 

139. 

194, 

37. 

31, 

8, 

177. 
194. 

692 

323a 

DATA 

2. 

235, 

21, 

128. 
Iff, 

S4. 
126, 

49. 

1, 

128, 

618 

4348 

DATA 

a. 

161. 

45. 

232, 

182, 

8, 

139. 

693 

324a 

DATA 

191, 

118, 

3, 

2, 

128, 

62, 

t3f 

435t 

MTA 

177, 

9, 

211, 

2*8, 

17, 

127, 

t. 

5, 

7(6 

32St 

DATA 

«*> 

1, 

127. 

11*. 

3. 

IS*. 

13*, 

a. 

fit 

43(f 

MM 

•*, 

*. 

«1. 

IM. 

i. 

114. 

3. 

4S. 

4*3 

32fl 

MT« 

m> 

aia. 

1, 

MM 

437* 

MM 

IM, 

in. 

•  • 

lil, 

32. 

333. 

TS, 

7*7 

327t 

MTA 

1*5, 

1*?: 

!: 

'1: 

'1: 

ass. 

(4* 

43tf 

MTA 

*, 

71. 

11*. 

22, 

IS*, 

*, 

13*, 

1*4. 

715 

32tt 

DATA 

22, 

199, 

6, 

13, 

1, 

4, 

a. 

235, 

4tt 

43ta 

DATA 

177, 

11. 

211, 

288, 

37, 

31, 

8, 

88, 

747 

3299 

DATA 

14. 

199. 

6, 

11, 

1, 

8, 

8, 

235, 

476 

4488 

DATA 

61, 

12, 

8, 

118. 

3. 

45  , 

1  i  , 

U  , 

251 

3399 

DATA 

6, 

199. 

6. 

13, 

1, 

12. 

a. 

186, 

423 

4418 

DATA 

61, 

9, 

8, 

117, 

3. 

184, 

12, 

8, 

377 

3319 

DATA 

51, 

22. 

198. 

226. 

1, 

232, 

138, 

2, 

862 

4428 

DATA 

177, 

255, 

181, 

58, 

232. 

37. 

8, 

139, 

1879 

3329 

DATA 

131, 

62. 

41. 

1. 

1, 

116, 

85, 

139, 

575 

4434 

MTA 

194. 

177, 

5, 

211, 

2BB. 

37. 

63, 

a. 

887 

333a 

DATA 

22. 

34, 

1, 

131, 

234, 

48, 

139, 

46, 

647 

4448 

DATA 

177. 

a. 

98, 

181  , 

112, 

131, 

258, 

12, 

953 

334a 

DATA 

13, 

1  . 

198. 

6. 

29, 

1, 

8. 

187, 

43S 

4451 

DATA 

115, 

2, 

181, 

97, 

232. 

13, 

8, 

176. 

816 

33St 

DATA 

188. 

14, 

139. 

243. 

62, 

3, 

182, 

15, 

846 

446t 

DATA 

72, 

246, 

6. 

149, 

B. 

6, 

116, 

2. 

597 

3366 

DATA 

1, 

139. 

254. 

131, 

199, 

48  , 

131, 

253, 

1148 

4471 

DATA 

17a, 

195, 

71, 
249, 
17*. 

195, 

246, 

243, 

5, 

48. 

1173 

337a 

DATA 

12, 

116. 

53. 

62, 

139, 

142, 

17, 

1 , 

542 

44tt 

MTA 

41, 

128, 

a. 

116, 
171, 

(, 

tt, 
1*7. 

48, 

655 

33ae 

DATA 

24), 

166. 

118, 

23, 

139, 

243, 

139, 

251  , 

1322 

44M  MTA 

117. 

3, 

12. 

13*, 

17*. 

1**3 

3399 

DATA 

131. 

199. 

46, 

185, 

28, 

1, 

139. 

5. 

719 

4SM 

MM 

1*S, 

i. 

*, 

•  > 

*, 

1*S 

3«il 

DATA 

165, 

137, 

68, 

254, 

226, 

248, 

198, 

6, 

1312 

tt'iiemi  tnitt 
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The  programs  that  appear  in  our  Pit>- 
gramming/Utilitics  column  (as  well 
as  the  other  ptxigrams  that  wc  publish) 
can  be  downkiaded  by  modem  from  the 
PC  Magazine  Interactive  Reader  Ser- 
vice. There  is  no  charge  tor  this  service, 
but  users  arc  cautioned  that  these  pro- 
grams are  copyright  material  and  arc 
made  available  only  for  individual,  non- 
commercial use.  You  may  make  copies 
for  others  (including  placement  on  non- 
commercial electiDnic  bulletin  boards), 
as  long  as  no  charge  is  involved.  Howev- 
er, making  copies  for  any  commercial 


purpose  is  strictly  prohibited. 

TTie  modem  nimibcr  for  PC-IRS  is 
(212)  696-0360.  Set  your  modem  and 
communications  software  to  use  1 200 (or 
300)  bps,  8  data  bits.  1  stop  bit,  no  parity. 
PC-IRS  files  with  a  COM.  .EXE.  or 
.ARC  extension  require  that  you  aI.so  use 
the  Xmodem  error-checking  protocol; 
our  other  files  (e.g..  with  exten.sions  of 
.ASM  or  .BAS)  can  be  downloaded  us- 
ing either  regular  ASCII  or  Xmodem 
transmission. 

If  you  use  the  Xmodem  protocol,  you 
can  download  DR.COM  directly,  saving 


typing  or  downloading  either  die  .BAS 
or  the  ASM  version.  DR. BAS,  whether 
entered  from  the  magazine  at  your  key- 
board or  downloaded  fiom  PC-IRS,  will 
automatically  create  DR.COM  when  run 
once  in  BASIC.  DR. ASM,  also  listed 
both  here  and  on  PC-IRS,  allows  you  to 
modify  the  program  but  requires  you  to 
use  a  macro  assembler  (IBM  or  Micro- 
soft, Version  2  or  later)  and  the  folkninng 
commands: 

MASM  DR: 

LINK  DR: 

EXE2BIN  OR  DR.COM 


DR  AT  A  GLANCE 

DR.COM  provides  an  integrated  set  of 
file  inanagcment  facilities  for  sorting, 
viewing,  renaming,  deleting,  and  mov- 
ing files  to  another  dircctoiy.  The  com- 
mand is  entered  at  the  DOS  prompt, 
with  the  tbllowing  syntax: 

DR  [d: ] [directory] 

The  default  filename  display  (21  per 
page,  to  a  maximum  of  721)  is  sorted 
alphabetically.  Various  switches,  add- 
ed to  the  command,  may  be  added  to 
sort  by  other  criteria: 

/E  (.sort  by  Extension) 

/S  (sort  by  Size) 

/D  or /T  (sort  by  DaTe) 

/O  (.sort  by  DOS  DIR  order) 
Thus,  for  example. 

DR  \PROG  /S 


sorts  the  initial  display  of  the  PROG  di- 
rectory of  the  default  drive  by  size. 

When  a  DR  li.sting  is  on-screen,  a 
menu  is  displayed  showing  further  op- 
tions. A  highlight  bar  illuminates  a  sin- 
gle filename,  and  the  Up  and  Down  Ar- 
row keys  move  the  bar  a  line  at  a  time. 
The  PuUp  and  PeDn  keys  move  it  a 
page  at  a  time,  and  Ctrl-PgUp  and  Ctrl- 
PgDn  move  it  b)  the  top  and  bottom  of 
the  current  page.  Home  and  End  move 
to  the  beginning  and  end  of  the  directo- 
r>'  listing.  Pressing  (and  repeating)  a  let- 
ter moves  the  bar  to  the  first  (and 
successive)  filenamc(s)  beginning  with 
that  letter. 

The  highlighted  file  may  be  brought 
on-scieen  for  viewing  by  pressing  Fl 
(or  Enter  or  Ctrl- V).  The  Up  and  Down 
Arrows,  PgUp  and  PgDn,  and  Home 


and  End  work  within  the  file,  as  well. 
Esc,  Enter,  or  Fl  retums  you  to  the 
menu  and  directory  listing.  At  the  menu 
level.  Esc  terminates  the  program. 

Within  DR.  these  function  keys  or 
Ctrl-letter  combinations  are 

PI  Ctcl-V  <0I  Bllt*C)  ViMr  flla 

F2  Ctrl-D  Delete  file 

f3  Ctcl-B  Rename  file 

r4  Ctrl-H  Move  file 

F5  (none)  CONFIRM  DELETE  ON/OFF 

F6  Ctrl-W  lterd.t;far  hi-bit  ON/Off 

F7  Ctrl-N  Sort  fllaa  by  Haa* 

pa  CUl-S  Sect  CUm  tf  btMWioB 

P9  Ctrl-S  Soit  fll«a  by  Si<* 

FIB  Ctrl-T  Sort  fllM  tv  Date 

Successive  sorts  can  be  used  to  arrange 
files,  e.g. ,  in  order  of  size  and  then,  ^- 
ditionalK .  by  extension. 

Files  can  be  renamed  and  may  be 
moved  from  one  directory  to  another 
within  DR,  but  they  cannot  be  copied 
from  within  DR. 


mand — and  you  know  how  often  you  enter 

that.  The  two  main  advantages  DR  has 
over  DIR  is  its  .speed  and  the  ability  to 
scroti  forward  as  well  as  backward  through 
the  listing. 

Finding  a  file  fnmi  an  alphabetized  list 
is  faster  and  easier  than  plowing  through  a 
DOS  DIR  listing.  DR  also  comes  in  handy 
for  quick  perusal  of  .DOC  and  README 
files  that  often  come  on  a  new  disk. 
Browsing  through  a  whole  directory  of 


files  may  be  the  handiest  use  of  DR. 

DR  uses  an  80-column  line  wrap  format 
to  display  files.  What  that  means  is  that  DR 
keeps  displaying  one  line  until  it  either  en- 
counters a  carriage  return  or  gets  to  the  last 
column  of  an  80H;olumn  screen.  DR  isn't 
sophisticated  enough  to  implement  word 
wrap,  nor  can  it  guess  the  default  margins 
of  your  word  processor.  Standard  ASCII 
text  files  with  margins  ol  80  columns  or 
less  will  look  Just  as  you'd  expect,  but  text 


files  from  word  proces.sors  that  either  omit 

carriage  retums  for  repaging  purposes  or 
format  the  text  within  specified  margins 
will  not  display  in  the  same  fomtat  in 
which  they  were  created.  A  word  proces- 
sor's page  formatting  contml  cixles  will 
appear  as  gibberish,  of  course,  but  this 
should  present  no  major  problem.  The  text 
will  still  be  quite  readable.  If  you  chose  to 
view  an  executable  file,  however,  unless 
there  arc  some  embedded  text  suings  such 
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as  a  copyright  notice  or  message  strings,  it 
all  will  be  gibberish.  You  might  find  it  in- 
teresting to  look  for  all  the  command 
strings  in  C0MMAND.COM. 

If  you  use  DR  to  list  the  root  directory 
of  your  boot  disk,  you  will  find  the  two 
DOS  system  files,  IBMBIO.COM  and 
IBMD0S.COM,  included  in  the  list,  al- 
though they  are  omitted  by  the  DOS  DIR 
command.  DR  lists  any  hidden  or  system 
files  that  it  finds.  To  distinguish  these  firom 
normal  files,  DR  places  an  "H"  immedi- 
ately after  the  "a"  or  "p"  in  the  file  cre- 
ation date.  If  you  have  protected  software 
installed  on  your  system,  you  probably 
will  find  a  protection  scheme  filename  in 
the  listing  you  never  have  seen  before. 
These  files  will  also  be  marked  with  the 
"H".  You  can  safely  Fl  (View)  these  hid- 
den files,  but  if  you  try  to  delete,  rename, 
or  move  them,  the  DR's  only  response  will 
be  a  beep. 

While  debugging  DR,  I  discovered  an 


interesting  thing  about  the  DOS  function 
56H  (rename  or  move  a  file).  I  wanted  to 
see  what  would  happen  if  I  renamed  IBM- 
BI0.COM  to  TEST  and  then,  after  renam- 
ing some  other  test  files,  renamed  TEST 
back  to  IBMBIO.COM.  It  seemed  to  work 
fine,  but  the  next  time  I  booted  I  got  the 
awful  DOS  message,  "Non-system  disk 
or  disk  error."  This  meant  that  one  of  the 
three  system  files,  IBMDOS.COM,  IBM- 
BI0.COM,  or  COMMAND.COM,  was 
not  found.  After  booting  from  a  floppy,  I 
discovered  (with  a  little  peeking  around 
with  DEBUG  in  the  root  directory  sector 
of  my  hard  disk)  that  IBMD0S.COM  was 
no  longer  the  first  directory  entry — which 
is  where  it  belongs. 

The  renaming  or  moving  process  does 
nothing  to  the  actual  data,  but  it  does  use  a 
new  slot  in  the  directory  for  the  new  name. 
You  would  think  that  DOS  would  use  the 
same  entry  position  in  the  directory  when 
you  rename  a  file,  and  would  just  write  the 


new  name  right  over  the  old  name.  Not  so. 
Instead,  DOS  first  enters  the  new  name  for 
the  file  in  its  next  available  directory 
space.  Then  DOS  deletes  the  old  name  by 
placing  the  5EH  as  the  first  character  of  the 
filename.  Operation  of  your  system  and/or 
protected  software  is  not  only  sensitive  to 
the  filename,  but  also  to  the  logical  loca- 
tion in  the  directory  as  well  as  its  physical 
location  (its  track  and  sector).  Therefore, 
for  your  protection,  DR  refuses  to  operate 
on  these  special  files. 

I  should  explain  why  the  "bytes  free" 
that  complements  "file(s)"  with  the  EXDS 
DIR  command  was  not  included  in  DR. 
There  is,  after  all,  a  simple  DOS  interrupt 
function  that  returns  this  information.  But 
DR  was  designed  with  speed  in  mind. 
Most  of  this  speed  can  be  attributed  to  DR 
writing  directly  to  the  screen  buffer.  The 
DOS  interrupt  for  retrieving  disk  free 
space  (function  36H)  is  atrociously  slow. 
To  see  what  1  mean,  at  the  DOS  prompt 


Paging  all  typists. 

The  next  time  you  have  to  enter  whole  pages  of  text  or  numbers  into  word 
processors  like  WordStar,  WordPerfect  and  Hultlmate,  or  Into  Lotus  1-2-3, 
don't  waste  time  retyping  then.    Just  feed  them  into  your  IBM  XT,  AT  or 
cosipatlble  with  the  Saba  Page  Reader. 

Call  your  computer  supplier  or  Saba  Technologies  at  (800)  654-S274. 

Then  spend  your  time  getting  important  work  done, 
without  spending  a  lot  of  money. 
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enter  DIR  and  watch  how  long  it  takes  for 
DOS  to  display  "bytes  free"  after  it  whips 
out  the  file  count  at  the  end  of  the  listing, 
and  you'll  see  why  the  disk  free  space  did 
not  make  it  past  the  wish  list.  [Art Merrill's 
FREE.COM  in  our  Programming/Utilities 
column  (Volume  5  Number  1 )  can  be  used 
to  supplement  DR,  if  desired. — Ed.  \ 

INSIDE  DR  Most  of  the  DR  code  is  a 
potpourri  of  somewhat  modified  routines 
I've  used  in  other  programs  written  for  this 
column.  The  viewing  function,  however, 
presented  a  new,  challenging  subroutine. 
Instead  of  rehashing  the  old  routines, 
therefore,  I'll  focus  the  discussion  on  DR's 
algorithm  to  display  files.  I'm  sure  I 
bumped  into  the  same  logic  problems  as 
Charles  Petzold  did  when  he  wrote 
BROWSE  (PC  Magazine,  Volume  5 
Number  6).  Both  programs  format  the  text 
on  the  fly.  This  is  an  easy  task  as  long  as 
the  user  is  restricted  to  paging  through  the 


document  in  a  forward  direction.  All  the 
algorithm  has  to  do  is  to  keep  a  lookout  for 
either  carriage  returns  or  linefeeds. 

If  backward  paging  is  to  be  added,  the 
simplest  indexing  algorithm  is  to  count 
backward  25  linefeeds  to  find  the  previous 
page.  (When  I  speak  of  "page"  here  I 
mean  the  25  lines  displayed  on  the  stan- 
dard monitor,  not  the  66  lines  of  a  type- 
written page.)  This  doesn't  work  so  well  if 
the  line  is  longer  than  80  columns  or  if  car- 
riage rcturn/iinerced  combinations  are 
missing,  as  they  are  in  the  document  files 
of  many  word  pnKcssors.  e.g.,  XyWrite. 
In  such  cases  a  paragraph  will  be  strung  out 
all  on  one  line  to  the  right  and  off  the 
screen.  And,  of  ctiurse.  executable  files 
will  have  linefeeds  only  by  coincidence.  If 
line  wrap  is  employed  to  keep  the  text  ft-om 
exceeding  the  80-column  margins  of  the 
screen,  then  counting  linefeeds  can  no 
longer  be  used  as  an  indexing  method  to 
find  the  previous  page. 


I  wanted  DR  to  display  the  text  in  the 
80-column  format,  so  I  added  the  criterion 
that  line  wrap  would  occur  under  two  con- 
ditions: one,  if  a  carriage  return  was  en- 
countered, or  two,  if  column  80  was  en- 
countered before  a  carriage  return.  If 
column  80  is  reached  before  a  carriage  re- 
turn, in  order  to  keep  the  text  in  an  80-col- 
umn format,  DR  starts  the  next  display  on 
the  following  line.  This  is  line  wrap  and 
should  not  be  confused  with  word  wrap. 

The  80-column  format  complicates 
matters,  however.  If  the  user  enters  a  re- 
quest to  scroll  back  a  page,  DR  cannot  just 
count  backward  25  linefeeds,  but  instead 
the  total  number  of  characters  displayed  on 
the  screen  must  be  counted  backward.  An- 
other problem  arises  in  how  to  handle  the 
Up  and  Down  Arrows,  requesting  to  move 
one  line  at  a  time.  Let's  take  paging  back- 
ward (moving  backward  25  lines  at  a  time) 
first  and  then  I'll  explain  scrolling  back- 
ward (moving  backward  a  line  at  a  time). 
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It  may  seem  as  simple  as  storing  the 
current  offset  into  the  file  buffer  for  each 
page  of  the  file.  This  works  fine  for  small 
files,  files  under  the  32K  buffer  DR  main- 
tains at  any  one  time  for  display.  When  a 
file  is  first  opened  for  viewing.  16K  bytes 
are  read  into  the  second  half  of  the  buffer. 
(DR  assumes  that  the  u.ser  will  find  what 
he  wants  with  quick  peeks  at  the  first  page 
or  so.  In  order  to  keep  disk  access  time  to  a 
minimum,  DR  reads  only  16K  bytes  at  a 
time.) 

When  page  forwarding  reaches  the  end 
of  the  first  16K  bytes  of  the  file,  this  block 
is  moved  to  the  first  half  of  the  buffer  and 
the  next  1 6K  is  read  into  the  second  half  of 
the  buffer.  We  now  have  32K  bytes  of  the 
file  buffered,  with  the  current  offset  in  the 
middle.  Subsequent  paging,  forward  as 
well  as  backward,  will  not  require  (for  a 
while)  another  time-consuming  disk  read. 


RELATIVE  OFFSETS  This  shuffling  of 
the  data  in  the  buffer  has  changed  the  ad- 
dress of  the  current  offset  in  the  buffer  by 


64K  Memory  Map  of  DR 

starting 
olttet 

Hex  Decimal 

0 

0 

Program  segment  prefix  (PSP) 
reserved  by  DOS 

eoh 

128 

Command  line  parameters.  The  disk 
transfer  address  (DTA) 

'IttOti 

256 

Single  and  defined  variables  fol- 
lowed by  tfie  code 

D4Dh 

3405 

Undefined  string  variables. 

Current  directory      68  bytes 
Requested  directory  66  bytes 
Highligtited  filename  13  bytes 

DD8ti 

3544 

Start  of  directory  listing. 
Maximum  of  721  filename 
records  of  40  bytes  each. 
• 
• 
• 

32411 

Page  length 

50  pages  minimum  (100  bytes) 
Expands  dowrnward  toward 
directory  listing 

TffFh 
BEFFh 

32511 
48895 

File  buffer 

First  half  16K 
Second  half  16K  (The  first 
read  is  to  the  second  half) 

FEFRi 

65279 

Stacl(  256  bytes 
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16K.  Not  only  will  the  current  offset  be 
off.  but  all  the  other  offsets  saved  with 
paging  will  alst)  be  off  by  16K.  In  order  to 
solve  this  problem.  DR  does  not  save  the 
absolute  offset  of  the  page.  Instead,  it 
stores  the  relative  difference  between 
pages.  This  is  the  number  of  bytes  it  t<x)k 
to  display  one  screen.  In  this  way,  all  DR 
has  to  do  is  keep  track  of  the  current  offset 
of  the  last  page.  You  will  find  this  variable 
defined  as  LAST-PAGE  in  the  assembly 
listing.  If  the  second  half  of  the  buffer  is 
moved  into  the  first  half,  the  absolute  ad- 
dress is  adjusted  by  16K  and,  since  all  the 
other  pages  are  relative  addresses,  they  are 
essentially  adjusted  as  well.  These  page 
lengths  are  stored  in  a  single  dimensional 
array  variable  called  PAGES.  You  can 
think  of  this  as  the  same  as  the  BASIC 
variable  index  function  used  with  the  di- 
mension (DIM)  statement.  Thus  the  length 
of  page  1  is  stored  in  PAGE(  1 )  and  page  2 
in  PAGE(2),  etc.  With  each  succeeding 
PgUp,  the  current  offset  is  adjusted  by  this 
length  of  page  and  stored  as  the  new  cur- 
rent offset. 

LINE  SCROLLING  Now  we  come  to 
the  question  of  scrolling  one  line  at  a  time, 
that  is,  the  use  of  the  Up  and  Down  Ar- 
rows. Once  the  relative  start  of  every  page 
is  known,  scrolling  by  lines  is  easy.  The 
row  can  be  thought  of  as  the  second  dimen- 
sion of  the  starting  offset.  DR  stores  a  vari- 
able called  ROW.  the  current  row  of  the 
current  page.  ROW  starts  out  with  a  value 
of  0  pointing  to  row  1  of  the  page.  (Index- 
ing is  easier  when  it  starts  at  0,  as  you'll  see 
in  a  moment.) 

Before  displaying  a  page,  DR  takes  the 
current  offset,  the  start  of  the  current  page, 
and  calls  on  the  line  display  formatting 
routine  (LINES)  that  searches  for  carriage 
retums  or  column  80.  ROW  number  of 
times.  This  is  the  same  routine  that  is  used 
to  display  the  text,  so  while  DR  finds  the 
starting  offset  of  the  current  page,  a  DIS- 
PLA  Y_FLAG  is  set  to  zero  so  that  DR  will 
skip  writing  to  the  screen  buffer.  Since 
ROW  is  initialized  to  zero,  pointing  to  the 
first  row.  DR  calls  on  the  line  subroutine 
zero  times,  that  is,  skips  it  entirely.  Then 
the  same  line  formatting  routine  is  called 
upon  again  25  times,  this  time  with  the 
D1SPLAY_FLAG  set  to  1 ,  to  display  a 
single  page  of  text. 
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When  Down  Arrow  is  pressed,  the 
ROW  is  incremented  and  DR  calls  on  the 
LINES  routine  one  time  before  displaying 
the  text.  ROW  is  incremented  with  each 
press  of  the  Down  Arrow.  When  ROW  is 
24  and  you  press  the  Down  Arrow,  indi- 
cating a  request  to  start  the  display  from 
line  26  (remember,  we  start  the  count  from 
0,  meaning  line  I ).  ROW  is  reset  to  zero 
and  the  page  is  incremented  by  1  by  calling 
on  the  PgDn  subroutine.  Just  the  opposite 
is  done  when  Up  Arrow  is  pressed.  ROW 
is  decremented  by  1  until  it  reaches  0.  The 
next  scroll  up  request  sets  ROW  to  24  and 
the  page  is  decreinented  by  1 .  To  use  the 
BASIC  DIMension  notation,  then,  the  ap- 
propriate starting  display  offset  would  be 
OFFSET  (PAGE.ROW). 

If  the  beginning  of  the  buffer  is  reached 
while  paging  up.  DR  moves  the  current 
16K  bytes  (the  first  half  of  the  buffer)  into 
the  last  half  of  the  buffer  and  then  reads  in 
the  previous  16K  bytes  of  the  file  into  the 
first  half  of  the  buffer.  And  most  impor- 
tantly, the  current  offset  of  the  file  is  ad- 
justed by  adding  16K  to  the  variable 
LAST_PAGE.  This  again  places  the  cur- 
rent offset  in  the  middle  of  the  buffer,  al- 
ways giving  DR  plenty  of  elbow  room  to 
scroll  forward  or  backward. 

TYPE  RIGHT  DR  handles  one  special 
situation  that  the  DOS  TYPE  command 
does  not.  If  a  text  file  is  exactly  80  columns 
wide,  followed  by  a  carriage  return/line- 
feed, the  TYPE  command,  after  display- 
ing the  80  columns  of  text,  will  wrap  to  the 
next  line.  The  first  character  encountered 
on  line  2  is  the  carriage  retum,  so  TYPE 
moves  down  one  more  line.  This  has  the 
effect  of  double-spacing  a  single-spaced 
80-column  document.  DR,  after  display- 
ing column  80,  checks  to  see  if  the  next 
character  is  a  carriage  retum.  If  so,  the  file 
pointer  is  bumped  past  it,  avoiding  the  an- 
noying double-spacing. 

DR  insists  on  having  all  64K  of  the 
space  allotted  to  a  .COM  file  and,  if  not 
found,  it  exits  with  a  "Not  enough  memo- 
ry" message.  The  unknown  string  vari- 
ables, current  directory,  request  directory, 
and  highlighted  filename  are  all  stored  at 
the  end  of  DR  's  3370  bytes  of  code.  This  is 
followed  by  the  directory  listing,  page 
lengths,  and  file  buffer.  Excluding  these 
variables  as  reserved,  defined  bytes  ex- 
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eludes  those  lengthy  bytes  of  zeros  from 
appearing  in  the  .COM  file  on  disk  and, 
most  importantly,  the  BASIC  listing  (Fig- 
ure 2).  The  file  buffer  has  an  absolute  start- 
ing address  32K  bytes  below  the  256  bytes 
reserved  by  DR  for  the  stack,  as  shown  in 
the  table.  "64K  Memory  Map  of  DR." 
The  space  between  the  string  space  at  the 
end  of  code  and  the  file  buffer  at  the  end  of 
the  segment  is  dynamically  allocated  for 
the  filenames  and  page  lengths.  Just  below 
the  file  buffer.  DR  reserves  a  minimum  of 
50  words  as  the  storage  location  for  the 
page  lengths.  The  space  between  the  last 
string  variable  at  the  end  of  code  and  the 
50-word  storage  for  pages  is  used  for  file- 
names. This  is  room  enough  for  721  file- 
names, more  than  enough  rcwm  for  most 
subdirectories.  If,  however,  you  hit  this 
barrier.  DR  will  exit  with  a  "Too  many 
files"  message. 


■  There's  a  constant 
battle  between  making 
utilities  powerful  and 
keeping  their  code  short. 


If  the  list  of  filenames  is  less  than  the 
721  allocated,  as  will  be  the  case  with  most 
directories,  DR  allocates  the  space  from 
the  last  directory  entry  storage  to  the  file 
buffer  for  the  page  variables,  greatly  in- 
creasing the  number  of  displayable  pages. 
This  dynamic  memory  allocation  gives 
DR  the  fiexibility  to  meet  most  directory 
doctoring  needs. 

There's  a  constant  battle  between  mak- 
ing the  utilities  for  this  column  powerful 
and  keeping  their  code  length  short,  and 
this  time  the  can-you-add-one-more-neat- 
function  side  won.  If  you  enter  these  pro- 
grams at  your  keyboard  rather  than  down- 
load them  from  PC-IRS,  I  fear  you'll  find 
this  one  a  brute.  But,  considering  the  time- 
saving  power  you're  getting.  I  think  you'll 
agree  the  work  is  worth  it. 

Micfuiel  J.  Mefford  is  a  microcomputer 
consultant  in  Oregon  and  a  contributing 
editor  of  PC  Magazine. 


Attention  all  FX80,  FXIOO.  JX,  RX.  &  MX  owners: 

You  already  own  half  of 
a  great  printer 
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Now  for  $79.95  you  can  own 
the  rest.  You  sec,  today's  new  dot 
matrix  printers  offer  a  lot  more. 

Like  an  NLQ  mode  that  makes 
their  letters  print  almost  as  sharp  as 
a  daisy  wheel.  And  mode  switch- 
ing at  the  touch  of  a  button  in  over 
160  styles.  But  now,  a  Dots-Perfect 


upgrade  kit  will  make  your  printer 
work  like  the  new  models  in  min- 
utes— at  a  fraction  of  their  cost. 

And  FX.  JX  and  MX  models  will 
piint  the  IBM  character  set,  too. 

So,  call  now  and  use  your  Visa, 
MasterCard,  or  AmerEx.  Don't 
replace  your  printer,  upgrade  it! 


1-800-368-7737 

(Anywhere  in  the  United  States  or  Canada) 

gSS.  (Dots-Perfect) 

'icD  r  esselhaus 

8560  Vineyard  Ave..  Ste.  405.  Rancho  Cucamonga.  CA  91730 

An  upgrade  kit  for  EPSON  FX,  JX,  RX,  &  MX  printers 

CIRCLE  295  ON  READER  SERVICE  CARD 


Choose  Power  Commonder  If 
Computer  Power  Control  Center 

for  appearance,  convenience, 
and,  above  all,  protection. 


Tele  Line  "      Anli  Stalic  Touchplale  Power  Minder  "  Automatic  Over- 

protection  for  grounds  hazardous  warning  light  tor  voltage  Protection 

modems.       static  momentary  sags  against  damaging 

answering  and  surges  tiigti  line  voltage 
machines  etc 


Overcurrent  protection 
with  resettable 
circuit  breaker 


Simplifies  on  oH  operations  of  computer 
and  tour  penpherals.  individually  with 
5  lighted  switches,  or  all  together  with 
a  master  switch:  ends  power  cord 
contusion  and  tangles 

Protects  your  equipment  from  data 
disturbances  and  damage  from  transient 
surges  caused  by  lightning  and  utility 
switching:  unique  hybrid  filtering  circuit 
responds  to  clamp  spikes  in  5  pico- 
seconds. 1 000  times  faster  than  typical 
surge  suppressors! 

Low  let-through  voltage -less  than  300  V 
Reduces  EMI  RFI  noise  from  power  lines 
and  power  supply  cords 
Patented  failsafe  Automatic  Shutdown 
protection  cuts  off  all  power  if  the 


protective  filtering  circuit  wears  out  or 
burns  out,  so  your  computer  is  never 
vulnerable  to  unprotected  operation'. 
■  Five  outlets,  1 5  Amp  total.  1 2-foot  power 
cord.  Attractive  putty  color  case.  Five- 
year  warranty. 

Insist  on  complete  protection . . .  with  the 
Number  One  rated  Perma  Power  Power 
Commander  1 1  * .  at  computer  stores  and 
office  supply  dealers  nationwide. 

•Patent  No.  4.577.578 

PERMA  POWeW. 
€iecrronics  inc. 

5601  West  Howard  Avenue  •  Chicago.  Illinots  60648 
Telephone  (312)  647-941 4  Tele«  4948559  PRMPWR 


CIRCLE  132  ON  READER  SERVICE  CARD 


P 


C    MAGAZINE   ■  AUGUSTI987 
457 


NETWORK 


LOTUS  1-2-3 

$295.00* 


Americans  Favorite 
Business  Software 

for  the  IBM  and  compatibles 
DBASE  III  +    WORD  (Vers.3. 1 1) 

$385.00*  $180.50* 


MEMBERS  FRY  WHOLESALE 
AND  GET  14-30  DAY 


(5.25"  ft  3.5") 

Bedand  Relkx 

$80.00* 

Bottaad  Turbo  Prolog  Toolbox 

53.00* 

Bocland  SuperKey  or  Turbo  Graphics  Toolbox 

38.00* 

PCS  Faslback 

82.00* 

Lotos  HAL.  Report  Writer 

91.7S* 

MIcrowft  Qiuck  Basic  3  0  or  Windows 

ss.oe* 

SattliM  Solhnrt  Word  Perfect  4  2 

18S.00* 

MtmotY 
Expaatlon  Kit 

150ns/Scl  of  9 

$7.75 


Yoar  #1  Source  for  Chips 


64K  Memory  Upgrade  Kits  (9  Chips)  $7.75* 

2MK  Dynamic  Ram  Chips  **.  2.90* 

12aK  AT  Mother  Board  Chips  u.  3.90* 

laid  8087  SMhz  Co  processor  lOS.OO* 

btel  6087  SM/iz  Co-Processor  155.00* 

hid  80287  8Mhz  235.00* 


All  Chips  are  Guaranteed  for  Life 


f^'b(800)  621 -SAVE 

(Orders-Membership  and  Advtcel) 
In  lUinois  caU  (312)  280-0002  g 
Your  Membership  VaUdatlon  Number   AC87  *l 

Nbu  can  validaie  your  membership  number  and.  if  you 
wish,  place  your  first  money  saving  order  over  the  phone 
by  using  your  VISA  MASTERCARD  or  AMERICAN  EXPRESS 
Oar  knowledgeable  talc*  connillanit  are  on  daly: 
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BUSINESS  SOFTWARE 

(nuw  tU  $2.50  lUfplal  aad  kudll^  b>  u<k  Ulll  ttimt  tnm  I 

ANSA  Paradox 

Bofland  SideKck  (Unprotected) 
Boriand  Turbo  Basic.  Turbo  ~C'  or  Eureka 
Breakthrough  Software  Time  Line  2  0 
Broderbnad  ForCommenl  Single  Author 
Central  Point  Copy  II  PC 

Computer  JUsodaiet  Supercalc  TV  or  Super  Prefect  Plus 

DAC  Easy  Accounting 

Delta  Direct  Access 

Enettronics  Energraphics  2  0 

Executive  SYSteoM  XTFEE 

Funk  Software  Sideways 

Bamrd  Presentation  Graphics 

Harvard  Total  Project  Manager  It 

Intuit  Quicken 

lotus  Express.  Metro 

Meca  Managing  Your  Money  Ver  3  0 

MicroPro  Wordstar  Professional  Release  4 

MictoKim  FBaseSOOO 

MicroRim  R  Base  Graphics 

Microsoft  C  Compiler 

MigenI  Ability  or  InHouse  Accountant 

Monogram  Dollars  and  Sense  w/Forecasi 

Mnlltmate  Advantage  or  Executive 

Mnltimate  Multimate  Latest  Version 

Nantucket  Clipper  DBase  III  Compiler 

Norton  Commander 

Norton  Norton  Utilities  4  0  (New  Version) 
Paperback  Software  VP  Planner.  VP  Expert.  VP  Info 
Patd  Mace  Mace  Ulililies  4.0 
Software  PnbUthing  PES  First  Choice 
Software  Publishing  PES  Professional  Write 
Symantec  O&A  Ver  2  0 
Xerox  Ventura  Desktop  Publishing 


w.) 

$375.00* 
45.00* 
54.00* 
210.00* 
103.25* 
18.50* 
255.00* 
38.00* 
48.25* 
275.00* 
27.50* 
34.00* 
209.00* 
345.50* 
30.00* 
CALL 
•9.95* 
220.00* 
235.00* 
175.00* 
244.80* 
55.00* 
95.00* 
240.00* 
245.00* 
377.85* 
33.00* 
45.00* 
48.00* 
CALL 
95.00* 
103.49* 
215.00* 
560.00* 


MON.-FSI. 
(CST) 


8ain-6pfn  ^ 

:OMPUTER  NETWORK 


PERSONAL  COMPUTER  NETWORK  ^ 
320  Weil  Ohio  ^ 
Chicago,  tllinoii  60610-9934 
FOR  CUSTOMER  SERVICE  AND  ORDER  STATUS 
CALL  (312)  280-l5«7 


PC  NETWORK  MEMBERSHIP  APPLICAHON 

YESI  Please  enroll  me  as  a  member  in  the  PC  NETWORK  "  and 
send  my  catalog  featuring  thousands  of  computer  products .  all  at 
just  8%  above  DEALER  WHOLESALE  PRICES.  I  wiU  also  receive 
"THE  PRINTOUT ".  a  special  [jeriodic  update  on  merchandise  at 
prices  BELOW  even  those  in  my  wholesale  catalog  and  all  the  other 
exclusive,  money-saving  services  available  to  Members.  I  am 
under  no  obligation  to  buy  anything.  My  complete  satisfaction  is 
guaranteed. 

Please  (t^)  all  boxes  that  apply: 

•Basic  Membership 
max  14  Day*  Renial 

Business  Software  Rental  Library 
Games  Software  Rental  Library 


•Special  V.I.P.  Mcfflbcrship 
Vnih  30  DaYt  Rental 

BOTH  Business  and  Game 

Sofhware  Rental  Libraries 
□  Bill  My  Credit  Card:  □  VISA  □  MasterCard  C  American  Express 
Account  Number: 


1  Year 

2  Year 

S8  □ 

S15  □ 

$25  [ 

add'l.  per  year 

$10  1 

add  1.  per  year 

1  Year 

2  Year 

$15  r 

$25  n 

$30  L'! 

add'l.  per  year 

Exp.  Date:  mon. 
[  Check  or  Money  Order  Enclosed  for  $ . 

Name  .  

Address   

City  


Slate 


Apt. 
Zip 


No. 


Telephone:  (  ) 
My  Computer(s)  is: 


IBM  G  IBM  XT  L  IBM  AT 
□Apple  II  I J  Macintosh  Other  


Save  on  Famous  Name  Printers 

PRINTERS 

CMUB  MSP- 10  leOCPS.'SOCOL  Fnc  +  Trac 
(Mm  MSP- 15  160CPS132COUFnc  +  Trac 
auuD  Premiere  35  35CPS  Daisywheei  J5 
Epioo  EX-800  300'60CPS  132COL  Par/Ser 
_____  ,.  Eiwm  EX- 1000  300  60CPS  I32C0L  Par/Ser 

cPSCJIM  FX-286E  8p«>»  fx-bse  leoascps  w  Pat 
n->rp<;/7fw-P<;  i  n  f^-^^^  200/40CPS  nlo 

lJ^CI':>/ZmA,ri  LU  LO-800  18a60CPS  10  24  Pin  Par  Ser 

.    _  _  _     _  _  ,  Efvm  LO-IOOO  I80  60CPS  15' Pin  Par'Ser 

lift**  Bpioo  LQ-2500  324108CPS  24  Pin  PanSet 

%r                 u^u^  Ep«Hi  LX-86  1 20'! 6CPS  8  5  ■  Par  w/NLO 


Signature 


(Signature  required  lo  validate  nwmbcrsiiip) 
Cil>>li(hl   1986.  PC  NCTWtlPK  INC 


•  10  DAY  HARDWARE  RETURNS  •  CAXALOG 

(No  Questions  Asked.  If  Vbu  Don  t  Like  It.  Retum  It)  (30,(XX)  Items  Listed 


NETWORK 


PLUS  8%  OR  LESS 
SOFTWARE  RENTALS^ 

GAMES  ft  EDUCAnONAL  SOFTWAKE 

Acihrlsloa  Shanghai 

Blac  CUp  Millionaire.  Oil  Baron  or  Tycoon 
Btodcrbtud  The  Print  Shop 
Brodcrbimd  77ie  Print  Shop  Library.  Disk  1  or  2 
Electronic  Arts  The  Chessmaster  2000 
Electronic  Artf  Slarflight.  World  Tour  Golf 
Epfx  Graphics  Scrapbook  Chapter  1.2  or  3 
Epfx  Destroyer 

Davidson  Math  Blaster  or  Word  Attack 
Infocom  Bureaucracy.  Hollywood  Hijinx 
Infocoffl  Hitchhiker  's  Guide.  Ballyhoo.  Fooblitsky.  or  Trinity 
Infocom  Zork  Trilogy 

Learning  Company  Reader  Rabbit  or  Writer  Rabbit 
Mlcfoprou  F  t  5  Strike  Eagle.  Silent  Service  or  Solo  Flight 
MIcTotoft  Flight  Simulator  Vers  2 
Mindscapc  Balance  of  Power  or  Crossword  Magic 
Scarboroagii  MasterType 
Sleira  On-Linc  Black  Cauldron 
Sierra  On-Ltne  King's  Quest  III.  Space  Quest 
Simon  h  Sdwilcr  Typing  Tutor  III 
Spectnnn  Rolobrle  GATO 
Spinnaker  Kdwriter.  Fraction  Fever 
Spinnaker  Typing  Made  Easy 
Springboard  Certificate  Maker.  The  Newsroom 
Springboard  Newsroom  Pro 
Sablogic  Jet 

Snblogic  Scenery  Disks  1  ■  7.  Japan 


$22.20* 
32.00* 
30.00* 
19.50* 
26.»r 
32.07* 
14.00* 
22.00* 
26.00* 
22.00* 
20.00* 
39.9S* 
21.25* 
18.50* 
27.54* 
27.00* 
23.97* 
21JS* 

2ejo* 

2SJS* 

ai.00* 

20.97* 

27.50* 
31.75* 
64.50* 
27.50* 
,  12.00* 


Big  Values  on  G>inpttter  Monitors 


MomroRS 

3I0A  Amixr  TTL  Monitor  $13».00* 

Color  600S  13 '  RGB  Hi  Res  325.00* 

Color  722  Enhar^ced  EGA  Monitor  449.00* 

Color  725  13'  Ultra  Hi  Res  479.00* 

Video  1280  IS  '  While  w'Crapllics  677.00* 

rttmioa  HX  12  Color  RGB  Monilor  309.00* 

PilacMoa  HX  1 2E  Hi  Res  RCB'EGA  Monitor  445.00* 

rttacMoB  Max  12E  12  Amlxr  TTL  13a.00* 

So«T  KVI3I1  IT  Trinitron  RGB  wTV  Tuner  415.00* 

THE  "  12' Dual  Frequency  Amber  Monitor  65.00* 

THE  "  12"  tyual  Frequency  Green  Monitor  85.00* 

THE  "  12  RGBw'Cable  277.00* 

THE  "   12  Enhanced  Crapliics  379.00* 


NEC  Multisync  Monitor 

$530.00* 


Yofir  #1  Sotirce  for  Add  In  Boards 

THE  "EGA  + 

$165.00* 


-Registered  trsdemartQ  of  A(]plc/AST/Comptt()/EpK]n/Haves/1BU/Microtoft/PC  Nem-ork 

'AH  Pnces  tn  this  Ad  «R  WholcsAlc  -  Members  Pbv  6%  Over  Wholesale  Prices  Plus  Shtpp:ns  All  Items 
Subject  to  ^utablUtY- Pnces  Subject  to  Change  Without  Notice 

Members  are  eUglble  tojoln  the  NETWORK  S  Business  and  Game  Software 
Renal  Libraflcs  to  evahialc  products  for  a  TuU  14  da^  (Regular  Membetship)  or  X  days  (VIP  M«mbeT- 
ihlp)  to  sec  If  thev  meet  vour  needs  And  the  NETWORK'S  rental  chari 
soflwatt  lenlal  semns  -JUST  20*  OF  THE  MEMBER  WHOLESALE  PRK2. 
Wtoa  la  nil/llppWMac. 

CAU  FOK  FXICING  ON  JIPPLE  PKODDCTS 


100%  EGA/ 
CGA/MDA 
compatible 
w/printer 
port 
&  256K 


VIDEO  BOASDS 

ATI  EGA  Wonder  250.00* 

Hcrctdcs  Cofor  Card  w/ParaOel  Port  $135.00* 

H«r«dcs  Graphics  Card  Phis  175.00* 

H<n»l«  InColorCard  319.25* 

ParadlM  Modular  Graphics  Card  219.00* 

Qudram  Ouad  EGA  +  Shan  Stoi  295.00* 

THE  "Color  Cud  11X1%  IBM  Compatible  60.00* 

THE  ■H720  Mono  Graphics  w  Parallel  Port  69.00* 
100%  Hercules  Compatible' 

MULTIFUNCTION  CARDS 

AST  Advantage  for  AT  w  128K  $325.00* 

AST  Six  Pak  Plus  w  64K  139.00* 

ORUd  Conquest  w/OK  IS.  IP  Ok  195.00* 

Orchid  Tiny  Turbo  286  345.00* 
IHK  -MuIUI/O  I/O  Plus  Clone  Ser.'Par/Game'Qock  60.00* 

THE -Main  3M  w/OK  Ser/Par/Game  Qk/Cal  67.00* 

I  HE  ■  2MB  MMdrd  tolt;s  '/Intel  "Specs  w/OK  99.00* 


The  Best  Buy  in  Modems 

100%  Hayes  Compatible 

THE  "1200  COMM 


EXTEKNAL 


$119.1 


IBM  "  PS/2  Model  30 
CALL  FOR  PRICES 
IBM  ""AT  BASE  SYSTEM 

256K/1  1.2MB  Floppy  Dr./KeYboard 

$2,204.00* 

IBM  "XT  286  SYStcm  $2,100.00* 
IBM  "JtraaS  30MB  HD  $3,295.00* 


$330.00* 


lOMga  Dual  20MB  Bernoulli  Box  w/non-atilotlanr 

U.IM.M* 

IOm^  Dual  1  (MB  Bernoulli  Box  w'non-aato  Cont 

i.rio.oo- 

rem 

rtwoft      Hi  360K  Floppy  Dnve 

7S.00" 

K  M) 

iMw*  10MB  '  .  Ht  Hard  Disk  Kl 

2H.00* 

PC  N. 

i1»oA  30UB  ATlnlemal  Hard  Dis> 

445.00* 

PC  N. 

m«ct  30MB  Capacity  •  .  Hi  Hard  Di5> 

42S.0O* 

/RLL  Controller 

KM! 

Mpoffc  lOMB     Ht  Ini  Streaming  Tape 

340.00* 

PCHa 

itMuifc  20MB  '  -■  Ht  Int  Streaming  Tape 

S20.00* 

TUC 

1  2MB  Md  On  Floppy  lor  the  IBM  AT 

IIO.OO* 

THE 

MMI  HD/20MB  Tape  B.V  Combo  KH 

eio.oo* 

THE 

20M1  Hard  Dist  Card 

J7S.00* 

THE 

Mia  RU  Hard  Disfr  Cani 

42S.00* 

rHK- 

ma  TapeBadrUp 

47S.00* 

tNTERNAi 

I*  $88.00* 

(For  the  IBM  "and  clones) 

MODEMS 

Aackor  Lightning- 1  2400  Baud  '  i  Card  $282.00* 

Aackor  Lightning- 1  2400  Baud  External  309.00* 

R*TM  Smanmodem  2400  External  525.00* 

BaY**  Smartmodem  I200B  w/Smarlcom  II  315.00* 

VT-100  Emulator 

Batyn  Smanmodem  2400B  Internal  470.00* 

Mlgnl  Pocket  Modem  179.00* 

THK  "2400  Comm  £«ema;24C»BPS  220.00* 

THE  -2400  CoaUB  Internal  2400BPS  197.00* 

n.S.  loboUci  Couner  2400BPS  External  345.00* 

U.S.  lohoUn  Password  UOOBPS  Extentai  IM.OO* 


CIRCLE  535  ON  READER  SERVICE  CARD 


•  NEWSLETTERS  •  24  HOUR  BULLETIN  BOARD  •  SOFTWARE  RENTALS 

(Catalog  Price  Updates  anti  Reviews)  (10.000  Free  Programs  to  Download)  (Over  1.000  Titles  in  our  Library) 


Lahey  Computer  Systems,  Inc. 
Sets  a  New  FORTRAN  Standard! 

Introducing  the  latest  addition  to  our  line  of  FORTRAN  Language  Systems— 

Lahey  Personal  FORTRAN  77. 


What  you  Get  With 
Lahey  Personal 
FORTRAN  77: 

Lahey  Experience. 

We  are  experts  in  designing 
and  implementing  FORTRAN 
Language  Systems.  Lahey 
has  been  producing 
mainframe  implementations 
since  1967  and  a  PC 
FORTRAN  (F77L)  since  1984 
In  fact,  F77L  was  named  the 
"EDITOR'S  CHOICE"  among  PC 
FORTRANs  by  PC  Magazine.  This 
year  span  of  specialization  has  been 
incorporated  into  the  design  of  our 
revolutionary  Lahey  Personal  FORTRAN  77 

LAHEY  SLASHES  COMPILATION  TIME. 

Compilation  times  (In  seconds)  for  Wtietstone  Program  (WHETS3H  FORI 


W  AT 


It  6Wfv  ••.f"  (Kirc 


H-ahey 


Pe-sonai  fOflTRAN  77  \*fs«fi  1  0  lS«l 


Microsoft 


FORTRAN  Vo^5.oo  J  0  tt4Ml 


Ryan  McFarland  roKiMn  wv<y^ ;  ?>  mm 


8895 


Customer  Support: 

Our  philosophy  is  that  customer  relationships  begin,  rather  than  end,  at  the 
point  of  sale.  Services  include  free  technical  support,  electronic  bulletin  board 
for  fast  service  and  information  access,  and  newsletters  to  keep  you  up  to 
date. 

Purchasing  the  Lahey  Personal  FORTRAN  77  gives  you  our 
FORTRAN  experience,  a  feature  loaded  product,  industry  leading 
compilation  speed,  and  quality  technical  support;  all  for  $95. 

Intsrnatlonal  Representatives:  Canada  Barry  Mooney  &  Assoc  .  Tel  (90216652941  •  England  Grey  Matter 
Ltd.. Tel  (0364)53499 •  Switzerland  DSTComp  Services. Tel  (0221989188 •  Denmark  Raventiolm Computing. 
Tel.  (02)887249  •  Australia  Comp  Transitions.  Tel  (03)5372786  •  Japan  Microsoftware  Inc..  Tel  (03)813822 
MS-DOS  &  MS  FORTRAN  are  irademarlts  ol  Microsoft  Corporation 


If  you  want  to  program  in 

□  Please  send  me  Latiey  Personal 
FORTRAN  77  copies  f"  $95.00  each 
Disk  Format  _  S'a"      aVz"  _ 

Add  S2.50  for  shipping  and 

handling  per  unit 
Nevada  residents  add 

applicable  tax 

TOTAL  ENCLOSED 

SEND  ME  INFORMATION: 

□  Lahey  Personal  FORTRAN  77 

□  A  future  release  not  requiring  math 
coprocessor 

□  LCS  Software  Products 


FORTRAN  -  Lahey  is  the  Source 

ENCLOSED 

Check     Visa     Master  Card  AMEX 

Number  

Expiration  Dale  

Signature  

Name  


Company  , 
Address  _ 

City  

Stale  


Zip 


Phone   

Send  to:  Lahey  Computer  Systems, 
POB  6091.  Incline  Village.  NV  89450-6091 


Feature  Loaded: 

Full  implementation  of  the 
ANSI  X3.9-1978  FORTRAN 
Standard 

Fast  Compilation  (see  chart) 
Popular  Language 
Extensions  highlighted  in  the 
manual 

Source  On-Line  Debugger 
English  Diagnostics  and 
Warning  Messages 
LOGICAL-1,  LOGICAL-4 
INTEGER*2,  INTEGER'4 
REAL'4,  REAL-8,  and 
DOUBLE  PRECISION 
COMPLEX'S,  C0MPLEX*16 
Recursion 

31 -Character  Names 
Trailing  Comment 
Cross  Reference  and  Source 
Listings 

64  KB  Generated  Code 
64  KB  Stack  Storage 
64  KB  Commons,  Constants 
and  Saved  Local  Data 
Math  coprocessor 
requirement  gives  maximum 
performance 
•  350  Page  User  Manual 

SYSTEM  REQUIREMENTS: 
256K  Ram    MS-DOS  (2.0  or  later) 
Math  Coprocessor  Chip  (8087  or  80287) 


Lahey  is  setting  the 
PC  FORTRAN  Standard. 

TO  ORDER 

1-800-548-4778 

Lahey  Computer  Systems.  Inc. 
PO.  Box  6091 
Incline  Village.  NV  89450 
Telephone:  (702)  831-2500 
TELEX:  9102401256 
CIRCLE  526  ON  READER  SERVICE  CARD 


JARED  TAYLOR 


Spreadsheet 

CLINIC 


Putting  extended  ASCII  characters  in  a  worksheet,  deleting  unwanted  ranges,  inverting  the 
data  in  columns,  and  eUminating  unneeded  translation  utilities. 


IVIANAGING  EXTENDED  ASCU 
CHARACTERS 

In  the  past.  Spreadsheet  Chnic  has  mn  sev- 
eral methcxls  for  including  extended  AS- 
CII characters  in  a  worksheet.  Once  you 
have  those  extended  characters  in  a  work- 
sheet (1  simply  use  a  short  BASIC  pro- 
gram), there  are  several  steps  you  can  take 
to  make  them  easy  to  use. 

Reserve  a  worksheet  specifically  for 
these  characters  and,  if  you're  using  1-2-3. 
name  it  ASCII. WKS.  Within  that  work- 
sheet, assign  a  range  name  to  each  charac- 
ter. Numbers  alone  won't  work  as  range 
names,  and  a  name  like  A255  could  be  in- 
terpreted as  an  address,  so  I  use  ZZ,  fol- 
lowed by  the  ASCII  number  as  the  range 
name.  Thus  ASCII  255  has  the  range  name 
ZZ255. 

You  can  put  extended  characters  in 
your  current  worksheet  very  easily  if  it 
contains  the  macro  in  Figure  I .  Just  put  the 
cursor  on  the  cell  where  you  want  the  ex- 
tended character  and  type  Alt- A.  Then  en- 
ter the  ASCII  number  of  what  you  want, 
and  it  will  appear  in  the  cell.  Once  there, 
you  can  move  or  copy  it.  or  even  use  the 
repeat  prefix  (\)  with  it. 

Patrick  J.  Smith 
Salt  Lake  City.  Utah 

Mr.  Smith's  general  idea  for  managing 
ASCII  characters  is  good,  but  I  would  do 
some  things  differently.  First  of  all.  num- 
bers do  work  fine  as  range  names,  as  long 
as  you  don't  u.se  them  in  formulas.  In  a 
worksheet  like  ASCII. WKS.  which  con- 
tains only  the  extended  characters.  I  per- 
sonally wouldn't  bother  with  the  ZZ  prefix. 


\A 
NUMl 

NUM2 


/xlEnter  the  ASCII  number   (1  -  255) 

ZZ 


/c~NUH2- 
/f  ccn 


•NUMl" 


ascii 


Figure  1 :  A  imicrofor  in.u'riiiif'  cxiciulnl  ASCII  cluinuters  at  anyplace  in  a  worLslnri. 


but  it  nuiy  be  better  to  be  safe  than  sorry. 

Second,  the  macro  for  reading  in  the 
ASCII  characters  is  unnecessarily  elabo- 
rate. This  .should  do  the  job: 

\A      /fccn{?}  "ASCII' 

Or.  if  you  gave  the  range  names  a  ZZ  pre- 
fix and  would  rather  enter  only  the  ASCII 
number  when  1-2-3  prompts  you  for  a 
range,  you  can  try 

\A      /fccnZZ{?}  "ASCII" 


EASY  RANGE  DELETION 

The  macro  in  Figure  2  makes  it  easy  to  de- 
lete range  names  in  c\\her  Symphony  or  in 
Release  2.0  of  1-2-3.  All  you  have  to  do  is 
put  the  cursor  on  the  name  of  a  range  you 
want  to  eliminate  and  hit  Alt-D. 

As  long  as  the  range  name  \D  includes 
both  lines  of  the  macro,  you  can  use  it  to 
run  the  macro  as  well  as  to  update  the 
C"  cellpointer  function  in  the  second  line 
by  means  of  the  {recalc  \D}  in  the  first  line. 
As  soon  as  ^cellpointer  is  updated,  the 
second  line  of  the  macro  will  display  what- 
ever label  is  contained  in  the  cell  you  put 


the  cursor  on.  In  Figure  2.  you  would  have 
last  had  the  cursor  on  a  cell  that  contained 
the  label  TOTAL.  The  /RND  sequence  in 
the  first  line,  of  course,  deletes  the  range 
that  has  the  name  of  whatever  is  displayed 
in  the  second  line. 

This  macro  can  be  especially  handy  for 
cleaning  up  a  spreadsheet  after  you  have 
done  most  of  your  development  work. 
Create  a  table  of  range  names  and  then  zap 
the  ones  you  no  longer  need.  Dead  range 
names  take  up  valuable  memory!  If  you 
have  a  whole  series  of  range  names  to  de- 
lete, you  can  add  a  third  line  to  the  macro 
in  Figure  2  to  make  it  an  endless  loop: 

{downHbranch  \D} 

This  moves  the  cursor  down  one  cell  and 


\D  (cecalc  \D)/rnd 

TOTAL - 

Second  line  of  macro  contains 
the  following  formula: 

§CELLPOINTER( "contents") 4"-" 


Figure  2:  A  two-line  macro  that  deletes  a  range 
name  from  a  table  of  range  names. 
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SPREADSHEET  CLINIC 


restarts  the  macro  so  as  to  delete  another 
range  name.  Ctrl-Break  will  get  you  out  of 
the  loop. 

Mark  McGiivray 

Los  Angeles,  California 

Mr.  McCUvray  seems  to  like  that  <fi  cell- 
poiiaerfimctkm  (see  Spreadsheet  Clime  in 
VoAime  5  Nimber  22).  And,  for  that  mat- 
ter, so  do  I. 

INVERTING  COLUMNS  OF  DATA 
In  your  July  1986  Spreadsheet  Clinic  (Vol- 
ume S  Number  13).  you  printed  a  formula 
to  invert  a  column  of  numbers.  It  used  so- 
phisticated cell  and  string  functions  but 
was  a  bit  cumbersome.  In  Figure  3, 1  have 
written  a  simpler  formula.  It  uses  the  (a  in- 
dex function  to  reference  the  column  to  be 
inverted.  The  starting  position  for  the  in- 
verted data  is  indicated  by  the  length  of  the 
column  |(«  count($C$4.  .$CS  1 7|  and  is  de- 
cremented by  one  as  you  move  down  each 
row.  Thus,  the  only  difTerence  in  each  for- 


■  This  formula  to  invert  a 

column  of  numbers 
cleverly  exploits  the 
©index  function  rather 
than  moving  the  data 
around  by  brute  force. 


mula  is  in  the  second  ("  count  function,  in 
cell  D4,  the  argument  for  the  function  is 
($D$3.  .D3);  in  cell  D5,  it  is  ($D$3..D4), 
and  so  forth. 

The  (u  iserr  {(o  lengthO)  at  the  end  of 
the  formula  finds  out  whether  the  cell  used 
to  anchor  the  second  (n  count  function 
(D3)  is  blank.  This  check  ensures  that  the 
formula  will  work  as  long  as  D3  is  blank  or 
contains  a  string.  If  it  contains  a  value,  you 
will  get  an  error  message  at  the  bottom  of 
the  inverted  colunui. 

The  ^int(10*(a-Tand)  formula  in  the 
cells  in  column  C  simply  returns  a  series  of 
random  numbers  that  will  be  inverted  in 
colunm  D.  Every  time  you  hit  the  Calc 
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Formula 

In  cell 

D4, 

copied  to  cellG  D5..D17: 

«INDEX($C$4. .  $C$17       »C0UNT($C$4. .  $C$17)-eCOUNT($D$3.  .D3)-CISBBR(eLBMGn(«0«3)  )  ) 

Focnula 

in  cell 

C4, 

copied  to  cells  C5..C17t 

9iiR(lf*tiuun» 

Figure  3:  /  oniiiiUisJor  invcriiitg  a  column  oj  data. 


Simplest  formula  for  D4,  but  which  gives  a  CIRC  error: 

eiNOEX ( $C$3 . . $C$I6 , 0 , ecOUNT ( $C$3 . . $C$16 ) -eCOUMT( $0$4 . .04) ) 

Formula  £or  D4  when  the  cell  above  is  blank: 

§INDBX($C$3. . $C$16 ,0 , eCOUNT( $C$3 . . $C$16) -eC0UNT($0$3. .03) -1) 

Formula  for  D4  when  the  cell  above  is  not  blank: 

§INDEX($C$4 . . $C$17 ,0 ,@C0UIIT{$C$4. .$C$17) -eC00NT($D$3. .03) ) 


Figure  4:  Ahernativv fonnula.sfor  cell  1)4. 


key,  you  get  a  new  set  of  numbers  and  a 
new  inversion. 

Eric  Marcus 
Woodmere,  New  York 

Yes,  this  is  nmch  simpler  than  last  year's 
method.  It  cleverly  exploits  the  power  of 
the  (a  imkx  function  rather  than  nwving 
thedalu  around  by  brute  force .  This  meth- 
od can  be  used  to  invert  text  as  well  as  val- 
ues, and  with  onh  a  sli^  mot^ctaion  of 
the  (d  index  function,  it  can  invert  data  in 
rows  as  well  as  columns.  It  is  thus  a  very 
versatile  approach. 

The  (a  iserri(a  lenglh($D$3))  at  the  eiui 
of  the  formula  deserves  a  fuller  explana- 
tion .  Why  worry  about  cell  D3  at  all?  After 
all,  it's  above  the  column  where  the  inver- 
don  takes  place  and  not  part  of  the  data. 
You  could  get  rid  of  the  whole  (u  iserr  busi- 
ness and  forget  about  D3  if  you  used  the 
first  formula  in  Figure  4.  Uttfbrtunately, 
it's  a  formula  for  cell  D4  that  refers  to  cell 
D4,  so  even  though  it  works  fine,  you  get  a 
CIRC  error  message. 


Mr.  Marcus  starts  the  second  ^count 
fiinctitm  with  D3  rather  than  D4  in  order 

to  avoid  that  error.  Now,  however,  he  has 
to  worry  about  what's  in  cell  D3,  which 
explains  the  (aiserr  fimction.  That  Junc- 
tion allows  the  formula  to  work  ifD3  con- 
tains a  siring  or  is  blank.  As  he  notes,  how- 
ever, the  formula  won't  patch  things  up  tf 
D3  contains  a  value. 

If  you  kiww  tluit  D3  will  either  be  blank 
or  not,  you  can  use  the  shorter  formulas 
that  I  have  written  in  Figure  4.  The  last 
formula,  for  use  when  D3  is  not  blank,  will 
work  whetlur  D3  contains  a  value  or  a 
string. 

TOO  IVIANY  TRANSIATORS 

The  translation  utilities  of  1-2-3  aniSym' 
phony  provide  a  good  way  to  exchmge 
data  between  different  programs.  Howev- 
er, if  you  have  those  utilities  on  a  hard 
disk,  you  can  save  space  by  getting  rid  of 
the  ones  you're  not  likely  to  use.  Figure  5 
is  a  list  of  1-2-3,  Release  2.0,  translation 
files  and  what  they  do.  If,  for  example. 


PC  MAOAZINB  ■  AUGUST  1987 
462 


Copyrighted  material 


101  MACROS  for  LOTUS®1-2-3®  and  101  MACROS  for  SYMPHONY® 


Instead  of  This . . . 


mi  MACROS 

:umis  i-i-y 


You  Can  Do  This . . . 


MAKE  LOTUS  EASIER  - 
AND  MORE  POWERFUL 

Now  you  can  have  your  own  on-disk 
library  of  shortcuts,  utilities  and  key- 
stroke savers  that  will  work  with  .4A')' 
Symphony  or  1-2-3  worksheet  (all  ver- 
sions). No  more  dull,  repetitive  opera- 
tions, no  more  wading  through  multiple 
menu  steps,  no  more  hours  wasted  with 
manual  input  that  could  be  automated. 

Introducing  the  ultimate  collection  of 
101  pre-typed,  ready-to-use,  all  purpose 
macros  on  disk.  Imagine  being  able  to: 

•  Add  word  processing  features  to  Lotus 
1-2-3,  including  word-wrap 

•  Double-space  your  1-2-3  printout,  or 
print  in  super-tiny  elite  type 

•  Create  special  graphics  and  slideshow 
presentations 

•  Add  a  pop-up  notepad,  calculator  and 
appointment  calendar  to  your  files 

•  Address  form  letters  and  print  labels 
automatically 

•  Add  menu-driven  financial  formulas 
and  math  functions 


—  Plus  95  more 
features  to  save  time 
and  multiply  the 
power  of  Lotus  1-2-3. 


Whhlhis.  $69.95 

AND  NOW  INTRODUCING 
101  MACROS  FOR  SYMPHONY 


Sugg. 
ReUii 


tOl  MACROS" 
SYMPHOM 


—  All  of  the  most 
popular  macros  from 
101  MACROS  FOR 


LOTUS  1-2-3,  plus: 


Macros  to  automate  the  building  of 

custom-made  forms 

Gantt-like  project  management 

scheduling 

Automatic  bold  and  italic  type,  page 
breaks  and  margins  in  Symphony's 
sheet  mode 

Insertion  of  subtotal  lines^aod  instant 

subtotal  calcql^  

Rei^uMliiyi'l^^^reaJBpet  by 


INCREASE  — 

keystrokes,  s|H%Ve*  "* 
save  time  and  auty: 
fidsheet.  Sp^d'  ' 

three  specy^WKTfrntry  m. 
^  through  complicated  menu 
fe  keystroke,  or  set  up 
menus 


yons  with 
blumns  orj 


Tions. 


Wororare  extremely  ei 
t^er  to  your  own  spreadsheets 
User's  Maimal^l^  made  it ' 
i«4^Ak^nrokes  usi£ 
rstil  take  _ 

n-disk  col- 
iwh  spreadsheets.  And 
le  Symphony  users,  putting  the 
macros  in  your  Macro  Library  will  make 
them  even  handier. 


aer. , 


tie  macE 


FREE!  EXTRA  BONUS  FILES 
Act  now.  For  a  limited  time  you  get  not 
only  a  complete  collection  of  101  macros 
with  User's  Manual,  you  will  also  receive 
an  extra  collection  of  22  macros  de- 
signed to  help  you  type  your  own  macros, 
a  blank  memo  template  with  word-wrap 
and  fancy  printout,  and  a  collection  of 
Often  Overlooked  Tips  for  Lotus  Users. 

"A  iimplUicd  way  hi  aci  ess  I23's  and  Symphony  s 
must  pou  viiul  funciiims." 

-«■  lUv*.  ime 

"A  IJJiammg  arst'nal  Krimf  a  mucm  muivn 
instanlly." 

»a<iazmi:  I2/H6 

Xhii:  lit  (Ai'  hvsl  ways  I'l  leam  mim  obiHil  li'3  and 
macros  lhal  I  haiv  .nvn." 

—Computer  t'urrvnis. 

Kxivllcnl  rrum  than  just  a  mnivnimce  loiil  an 
cnhani  cmeni  Oir  Ijitus  li'.l  " 

—yh  nylimi's.  3/Sti 

NOT  COPY  PROTECTED 
60-DAY  MONEY  BACK  GUARANTEE 

'bilus  1-2-3  and  Symphony  are  registered  trademarks  of  the 
Lotus  Development  Corp. 


101  M.ACKOS 
YES!  I  want  101  shoitcuts.  utilities  and  keystroke  savers! 

 copies  of  101  Macros  for  Lotus  1-2-3  ®  $6»;95^'  '^ 

 copies  of  101  .Macros  for  Symphony  ®  if^-*^^' 

 ShippinR  ($2.50  in  USA.  $12.50  outside  LISA) 

 CA  residtnts  add  $4.90  tax  for  each  product. 

I  enclose .  

—or—  charge  my  □  VISA  or   '.  MasterCard 

Credit  Card  Exp.  Dale  /  

r:.n.«l       I       I       I       l-l       I       I       I  I 


J-L_L 


n  IBM-PC  or  compatible  T  DEC  □  HP150 

Name  

Phone  

Company  

Address  


City. 


.  State . 


.ZIP. 


INTERNATIONAL 

19855  Stevens  Creik  Blwi..  Suite  168  •  Cupertirvi.  CA  95014 

1-800-624-0077 
(In  CA  Call)  1-800-832-7766 
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Mitsubishi 
Makes  Tbday^  Selection 
Of  A  Personal  Computer 
A  Little  Easier 


The  Mitsubishi  MP  286: 
Quality  and  compatibility. 

Finally.  An  industry  standard 
PC  that  offers  the  perfect  balance  of 
size  and  power.  The  small  15"  x  15" 
fcxDtprint  fits  on  any  desktop,  yet  is 
big  enough  in  performance  and  relia- 
bility to  earn  the  name  Mitsubishi. 
A  company  which  has  been  con- 
tinuously marketing  high  quality 
compatible  personal  computers 
in  the  US.  since  1983. 

With  all  the  advantages  of 
uncompromising  quality  and  com- 
patibility, it's  no  wonder  the  MP  286 
is  the  PC  of  choice  among  business 
professionals. 

Productivity  and 
performance. 

Available  with  EGA,  auto- 
tracking  Diamond  Scan  ",  or  mono- 
chrome monitors,  the  Mitsubishi 
MP  286  provides  everything  you 
need  for  greater  productivity. 
Today. 

The  MP  286  is  designed  with 
proven  features  and  capabilities  for 
maximum  performance.  Features 
that  include  an  80286  microprocessor 
that  operates  from  6MHz  up  to 


8MHz/0wait  Six  slots  for  expansion 
and  custom  configuring.  And  for 
added  flexibility  and  functionality, 
the  Mitsubishi  MP  286  can  run  vir- 
tually every  MS-DOS'  compatible 
software  program.  Additionally,  the 
MP  286  can  support  most  Xenix*- 
based  applications. 

Stay  with  the  standard 

When  you're  selecting  a 
new  PC,  consider  the  advan- 
tages of  convenience  and 
flexibility  provided  by  the 
industry  compatible,  smaller 
footprint  MP  286.  Compat- 
ibility with  these  currently 
available  hardware  and  software 
products  maximizes  your  return  on 


investment  It  should  make  your 
selection  a  little  easier. 

The  value  of  a  diamond. 

It  all  adds  up  to  the  ultimate 
value  in  personal  computers.  And  of 
course,  backed  by  the  worldwide 
resources  of  one  of  the  biggest  names 
in  computer  technology:  Mitsubishi. 
Our  name  and  logo  symbolize 
an  ongoing  commitment 
to  product  quality,  design 
innovation  and  cus- 
tomer satisfaction  that  is 
also  an  industry  standard. 

You  can  be  sure  our  new 
MP  286  can  make  a  fxjwerful 
difference  in  your  business  produc- 
tivity now  and  into  the  future.  After 
all,  you  have  our  name  on  it. 

Mitsubishi  Electronics  America, 
Inc.,  Computer  Systems  Division, 
991  Knox  Street,  Torrance,  CA 
90502.  Call  1-800-55^1234,  ext  25. 
In  California,  1-800441-2345,  ext  25. 


A 


MITSUBISHI 

PERSONAL  COMPUTERS 


Assembled  in  the  U.S.A. 
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Diamond  Scan  is  a  trademark  at  Mitsubi&hi  Electronics  America,  Inc. 
MS-DOS  IS  a  registered  trademark  of  MicrosofT  Corpi 
Xenix  is  a  regutered  trademark  of  Microsoft  Corp. 
©  1987  Mitsubishi  Electronics  Anwrica.  Inc. 
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■  SPREADSHEET  CLINIC 


■  Ifyou  have  the 
translation  utilities  of 
1-2-3  or  Symphony  on  a 
hard  disk,  you  can  save 
space  by  getting  rid  of 
the  ones  you're  not 
likely  to  use. 


you  never  translate  dBASE  files  to  1-2-3 
format,  you  can  get  rid  of  DBF2.XLT  and 
DBF3.XLTand  never  miss  them. 

What's  more,  the  translation  engine  it- 
self can  tell  which  files  are  on  the  disk  and 


File  Name 

Function 

TRANS, COM 

-  Translation  Engine. 

DIF.XLT 

-  DIF  files  to  Lotus  format. 

DBF2.XLT 

-  dBase  II  to  Lotus  format. 

DBF3.XLT 

-  dBase  III  to  Lotus  format. 

JZ Z LOTUS. XLT 

-  Jazz  to  Lotus  format. 

VCWRK.XLT 

-  VisiCalc  to  Lotus  format. 

WRIWRK.XLT 

-  Symphony  (1.1)  &  123  (2.0)  to 

Symphony  (1.0) . 

WRKWRl .XLT 

-  123  (lA)  to  Symphony/123  (2.B) 

WRIWKS.XLT 

-  Symphony  (1.1)  &  123   (2.0)  to 

123  (lA). 

Figure  5:  The  I  -2-3  translatiim  files  and  their fuiu  iions. 


which  are  not.  It  will  di.splay  as  menu  op- 
tions only  those  translations  for  which  the 
utility  files  remain  on  the  disk. 

Dan  rXimzalski 
Buffalo  Grove.  Illinois 

Gettinfi  rid  of  the  dBASE  utilities  (done 
will  save  more  than  75K  bytes  of  disk 
space.  Gel  rid  of  them  all,  and  you'll  win 
hac  k  more  than  IH4K. 


CONTRIBUTE  TO  THE  CLINIC 

Share  your  latest  spreadsheet  di.scovery 
through  PC  Magazine' ^  Spreadsheet  Clin- 
ic. We'll  pay  you  $50  for  anything  we 
print,  /?/m.v  an  extra  $25  ifyou  submit  it  on  a 
disk.  If  you  send  a  disk,  please  include  a 
printout.  Mail  your  contributions  to 
Spreadsheet  Clinic.  PC  Magazine,  One 
Park  Avenue.  New  York,  NY  10016. 
Please  do  not  use  MCI  Mail,  however.  'A 
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WENDIN-DOS'" 

WENDIN,  INC.® 
P.O.  Box  3888 
Spokane,  WA  99220 
(509)  624-8088 
List  Price:  $99 

In  Short:  A  multiuser,  multitask- 
ing MS-DOS  replacement  operat- 
ing system  that  features  file  lock- 
ing and  flic  permissions  and  al- 
lows the  user  to  address  extended 
memory. 

WENDIN-DOS  is  a  quantum 
leap  ahead  in  operating  system 
technology  for  desktop  com- 
puters. It  supports  PC-DOS  built- 
in  commands  and  then  adds  new 
ones  to  support  features  like  multi- 
tasking, file  protection,  and  com- 
mand language  extensions. 

WENDIN-DOS  can  he  booted 
from  a  floppy  disk  or  a  hard  disk, 
and  is  configured  with  the  CON- 
FIG.SYS file,  just  like  PC-DOS. 
Features  like  swapping,  user  vali- 
dation with  passwords,  and  extra 
terminals  can  be  enabled  with 
commands  in  the  configuration 
file. 

WENDIN-DOS  allows  several 
people  to  use  a  computer  at  the 
same  time.  Unlike  all  other  multi- 


user  operating  systems,  for  per- 
sonal computers,  you  doni  have 
to  pay  more  money  to  add  more 
users.  Just  connect  terminals  to 
your  computer  with  serial  cables 
to  your  RS-232  communications 
boards  (even  multiport  boards 
are  supported). 

Wendin's  powerful  operating 
system  kernel  can  also  perform 
parallel  computing  tasks  for  each 
user.  For  example,  payroll,  en- 
gineering modeling,  mailing  lists 
printing,  and  database  reorgan- 
ization can  all  be  run  in  the 
background  while  you  work  in 
the  foreground.  As  such, 
WENDIN-DOS  provides  tme con- 
current multitasking  and  task 
switching. 

To  order  call  (S09)  624-8088 
now. 

Or  simply  send  a  brief,  wriden  request  for 
information  about  any  Wendin  produL'l  to 
Wcndin.  Inc  .  PO  Box  }■%%%.  Spokane.  WA 
99220-)888  We  will  send  you  an  exciting 
full  color  catalog  and  free  product  line  demo 
diskette,  while  supplies  last,  compliments  of 
Syncom  Technologies.  Inc.  and  Wendin. 


Wendin  is  a  registered  trademark  of 
Wendin,  Inc  WENDIN-OOS  is  a  trademarV 
of  Wendin,  Inc.  MS  is  a  trademark  of 
Microsoft.  PC-IX)S  IS  a  trademark  of  IBM 


THE  DOS  OF  THE  FUTURE  IS  HERE 
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ALL  PC  HARD  DISKS  ARE  GUILTY  !  !  ! 


YOU  HAVE  ALREADY  SEEN  THE  EVIDENCE: 


.MOTOR  NOT  FOUND 

•DATA  ERROR 

■NON  SYSTEM  DISK 

'FtLE  ALLOCATION  TABLE  BAD 

•GENERAL  FAILURE 

•READ  FAULT 

•DISK  ERROR  READINC  FAT 

•ERROR  READINO 

•BAD  DATA 

•DISK  HOT  READY 

•WRITE  FAULT 

•ABORT.  RETRY.  IGNORE 

•INVALID  DRIVE  SPECIFICATION 

•BAD  SECTOR 

•PLUS  HUNDREDS  MORE 

Mty  (J*e  of  Disk  Technician'"'  Atrtomated  Al  Software  System  Means  The  Virtual  End 
ol  These  Disguised  Hard  Disk  Errors  and  Their  Torture,  Grief  and  Cost  til 


DiskTechnidant^ 


Automated  Al  Software  System 


Oa/Vy  Prevention  Software  That  Maintains  And  Repairs  Hard  Disks 
•PreventS'DetectS'Repairs'Recovers* 

Hard  Disk  Data  Losses  Automatically 
Before  Ami  After  They  HappenI 

If  Reliability,  Cost  and  Downtime  Are  Important  To  You 
—  Oon't  Even  Think  About  Using  Any  Hard  Disk 
Without  Dally  Use  of  Disk  Technician! 


(0° 


So  Easy  To  Um:  Altaolutely  Ha 
Techttlcal  Skills  Heeded! 
Anyone  Who  Can  Pre** 
ElfTER/RETURN  endVorM 
Can  Uae  Disk  TechnlclanI 
Re<iulres  Only  SO  Seconds 
Operator  Time  Dally! 

ORDER  NOW'Vlsa/MC 

(800)  847-5000 
(619)  274-5000 


PRIME  SOLUTIONS  INC^ 


We  Make  Technology  Easy  And  AttOf  dat>la 
1940  Garnet  Avenue^San  Diego,  CA  92109 


DEALER  INQUIRIES  CIRCLE  257  ON  READER  SERVICE  CARD 
END  USERS  CIRCLE  258  ON  READER  SERVICE  CARD 


Before  You  Invest  in  a  LAN, 
Take  This  SimpleNET™  Test. 


Investing  in  a  Local  Area  Network  for 
your  business  can  cost  you  a  bundle, 
anywhere  from  $2,000  to  $1 8,000  for  a 
two  and  four  PC  system.  And  how  can 
you  be  certain  you're  getting  the  most 
for  your  money? 

What's  the  solution?  Before  you  buy, 
test  the  speed  that  a  file  transfers  from 
one  PC  to  another.  It's  a  benchmark  of 
how  well  the  hardware  and  software 
perform. 

Try  The  SimpleNET'"  Test 

Using  two  IBM®AT™  or 
compatibles,  one  as  user,  the  other  as 
server:  1 )  Load  a  1 00,000  byte 
program  onto  a  user  from  a 
server  system,  and  2)  Copy 
a  500,000  byte  text  file  from 
the  user  to  the  server's  hard 
disk  drive. 

We  recently  put  our 
SimpleNET  system,  as  well 
our  competitor's  systems,  to 
this  rigorous  test  You'll  be 
amazed  at  the  results. 

In  this  head-to-head  test 
SimpleNET  proved  it  has  the 
best  performance-to-price  ratio  of  any 
other  comparable  LAN  system.  And 
when  you  consider  SimpleNET's  other 
remarkable  advantages,  there's  really 
no  contest 

SimpleNET's  Proven  Versatility 

Each  PC  on  the  SimpleNET  network 
is  simultaneously  user  and  server,  with 
full  sharing  of  any  and  all  resources 
connected  to  each  PC.  Printers, 
plotters,  data  and  disk  storage  get  full 
usage  by  your  staff  on  the  SimpleNET 
network.  Every  PC  is  equal  and  there  is 
no  central  file  server  to  act  as  "boss". 

With  a  growing  business,  you  can 
expand  the  network  directly  to  32  PC 


workstations  without  needing  a 
repeater  box.  Full  expansion  can  go  to 
256  PC's!  And  you  can  connect  the 
PC's  together  in  any  convenient  way. 
Remarkably,  you'll  find  no  slowdown  in 
the  speed  of  data  transfer. 

You  Don't  Lose  Data  Because  of 
Speed. 

We've  built  in  a  sophisticated 
collision  avoidance  device  (CSMA/CA) 
that  detects  potential  collisions  before 
data  transmission,  rather  than  after 
collision,  as  in  many  competitive 
products. 


separate  transmissions,  without 
interruption.  You  can  save,  forward  or 
print  these  messages  by  accessing  the 
SimpleWare  menu  at  any  time. 

You  can  put  up  to  four  printers  plus  a 
modem  to  the  system.  The  print 
spooler  can  handle  a  maximum  of  128 
different  print  files.  Now  that's 
efficiency! 

You  can  also  password-protect  your 
own  files.  Only  those  with  the  proper 
password  can  gain  access  to 
subdirectories. 

Two- Year  Warranty  Plus  a  30- 
Day  Money  Back  Guarantee. 


THE  SimpleNET  LAN  TEST*: 


100.000  byte 

500.000  byte 

Sugg.  Ret 

file  transfer 

file  transfer 

Price 

SimpleNET 

15.2  sec. 

69.2  sec. 

$695.00 

W.D.StarLAN" 

4^1  sec. 

265.5  sec. 

$2,700.00 

NOVELL 

6.2  sec. 

30.7  sec. 

K1 00.00 

Knowledge 

Network 

61.0  sec. 

291 .4  sec. 

$52&00 

EasyLAN 

121.0  sec. 

486.0  sec. 

$636.00 

Typical  iDur-PC  utar  lyMti  conlgiirallon. 


We're  so  confident  of  the 
quality  and  reliability  of  our 
SimpleNET  system  that  we 
will  replace  any  defective 
part  within  two  years  from 
the  date  of  purchase.  And  if 
for  any  reason  you  are  not 
satisfied,  we  will  refund  your 
money  in  full  within  30  days. 

Introductory  Offer. 


SimpleWare' 
Unbeatable 


Makes  SimpleNET 


SimpleWare™,  the  software  supplied 
with  SimpleNET,  provides  NETBIOS 
interface  to  your  system.  This  means 
that  all  IBM  PC  and  compatibles  can 
be  run  on  any  version  of  DOS  2.1 0  and 
up.  Slightly  less  than  1 00  K  bytes  of 
RAM  are  needed  for  operation,  one  of 
the  smallest  network  operating 
systems. 

SimpleWare  acts  as  a  shell  around 
standard  DOS  on  each  PC  so  that  all 
network  activity  occurs  as  a 
background  task.  For  example,  you 
can  be  working  on  an  application  and 
still  receive  mail/messages,  up  to  1 5 

CIRCLE  314  ON  READER  SERVICE  CARD 


SimpleNET  (basic  four- 
user  system)  is  only  $695.  Includes 
user  modules,  50  ft  cabling  and 
SimpleWare.  Additional  user  interface 
module,  only  $99  each.  Price  includes 
unlimited  customer  phone  support. 

To  Order  Call  1-800-262-8010 

(In  CA  Call  714-526-5151) 


VISA,  MasterCard  and 
COD'S  accepted.  Dealer 
Irxjuines  Welcome. 

•TM 


9» 


SimpleNET  Systems 

Division  of  BCSoft  Corporation 
3261  North  Harbor  Blvd,  Suite  B 
Fullerton,  CA  92635 

All  BCSoR  products  are  trademarks  or  registered  trademarks 
o(  BCSoft  Corporation.  Other  txar>d  arvJ  product  names  are 
trademarks  or  registered  trademarks  ol  their  respective 
hoWers. 


iterial 


■  FRANK  J.  DERFLER,  JR. 


Connectivity 

CLINIC 


Two  free  programs,  SRVCLOCK  and  NETCLOCK,  transfer  time  and  date  infonmition  from 
the  server  to  the  workstations  on  the  IBM  Token-Ring  Net^'ork  and  others. 


LAN  GETS  THE  TIME  OF  DAY 

After  installing  our  IBM  Token-Ring  Net- 
work, we  found  we  needed  to  get  the  date 
and  time  from  one  of  the  servers  and  trans- 
fer it  to  any  of  the  network  nodes.  Most  of 
the  workstations  on  our  network  are  IBM 
PC-XTs  without  a  real-time  clock.  Getting 
the  time  and  date  Irom  the  server  saves  us 
from  having  to  buy  ckxk  boards  for  every 
workstation.  IBM  supplies  the  information 
necessary  to  write  network  applications  in 
the  IBM  PC  Network  Technical  Reference 
manual  and  in  the  IBM  PC  Local  Area 
Network  manual. 

Together,  the  programs  SRVCLOCK 
.ASM  and  NETCLOCK.  ASM  transfer  the 
time  to  the  workstations.  SRVCLOCK.  a 
RAM-resident  program,  furnishes  time 
and  date  information.  It  can  run  on  any  net- 
work node,  although  running  it  on  a  dedi- 
cated, continuously  powered  network 
server  makes  more  sense.  Since  DOS  isn't 
reentrant,  it  is  necessary  to  read  the  CMOS 
RAM  directly;  hence  this  routine  will  only 
work  on  AT-type  machines. 

NETCLOCK  is  the  calling  program.  It 
uses  the  machine  name  (always  unique) 
and  calls  SRVCLOCK.  SRVCLOCK  re- 
sponds by  sending  the  date  and  time  to 
NETCLOCK.  NETCLOCK  then  installs 
the  date  and  time  in  the  nixle  using  DOS 
interrupts  2BHand  2DH. 

The  programs  have  been  tested  on  the 
IBM  Token-Ring  Network;  they  should 
function  correctly  on  the  IBM  PC  Network 
and  maybe  other  networks  using  NET- 
BIOS. 

Alan  Queen 
Boise.  Idaho 


We  tested  these  two  proyninis  in  a  system 
usiii}-  the  IBM  PC  Network  (Sytek) 
networkiii^^  cards,  and  both  oj  them 
worked  just  fine.  We  have  tried  it  onl\  on 
IBM  PC  AT  servers. 

Mr.  Queen's  programs  are  an  e.xcellent 
e.xample  of  how  NETBIOS  estahhshes  a 
.session  between  .stations  across  the  net- 
work. In  the  section  of  SRVCLOCK  docu- 
mented as  NETBIOS  ADD  NAME  CALL, 
the  program  generates  a  5C  he.x  interrupt 
to  call  NETBIOS.  This  call  directly  ad- 
dresses the  IBM  network  adapter  card.  In 
the  preceding  section,  the  ES.BX  register 
pair  is  .set  to  the  address  of  an  important 
part  of  NETBIOS  called  the  Network  Con- 
trol Blmk  I NCB). 

The  NCB  gives  NETBIOS  certain  data 
elements  in  a  .specific  format .  The  last  sec- 
tion of  both  programs  sets  up  this  NCB. 
Note  that  the  program  sets  all  fields  to  bi- 
nary zero  at  the  beginning.  The.se  fill  char- 
acters are  part  of  the  NCB  format.  The 


■  Most  workstations 
on  our  network  are  XTs. 
Getting  the  time  and 
date  from  the  server 
saves  us  from  having  to 
buy  them  clock  boards. 


buffers  must  be  specified  for  the  corre- 
sponding NCB  fields,  and  each  outstand- 
ing NCB  command  needs  a  minimum  stack 
space  of  20  bytes. 

Command  I4H  transmits  the  data  at  the 
address  specified  in  BUFEERCa  .  The 
BUF-LENGTH  statement  sets  the  .size  of 
the  buffer  to  be  iran.smitted.  The  POST 
field  tells  NETBIOS  the  address  of  the  rou- 
tine to  be  e  xecuted  after  a  command  pro- 
cess is  completed.  Command  I2H  is  used 
later  to  '  'hang  up' '  on  the  session. 

In  the  NETCLOCK  program,  the  line 


ADAPTER_STAT 


MOV 


COMMAND, 3 3H 


initiates  a  sequence  that  gets  .status  infor- 
mation from  the  local  network  adapter 
card  and  lets  NETBIOS  know  its  own  ad- 
dress. 

The  CALL  .sequence  in  the  NETCLOCK 
program 


CALL: 


MOV 
MOV 
INT 
CMP 
JE 


COMMAND, 10 H 
BX, OFFSET  MCB 
5CH 

AL,e0H 
GET_TIME 


works  with  the  LISTEN  .sequence  in  the 
SRVCLOCK  program 


HOV  COKMANO.SIH 

«ov  POSTf.orrsET  get_cloc« 

MOV  POSTS.a.CS 

HOV  BX, OFFSET  NCB 

INT  5CH 


to  e.xchange  the  time  across  the  network. 

NETBIOS  is  u.sed  in  the  .same  way  by 
many  networked  applications  programs  to 
send  electronic  mad  and  especially  to  fa- 
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AvaUr.AllianceZSLandZEROSLOn-ANarc.n,dcn,arksof  A«.tar Technologies Inc  RP ADKR  SERVICECARD  ' 


Sometimes  you've  got  to  take 
things  into  your  own  hands. 
Look  at  PC  networking.  I 
can't  wait  around  for  the 
miracle  LAN  to  fall  in  my  lap. 

Granted,  it's  not  the  easiest 
problem  to  meet  head-on,  but 
I  think  I've  got  a  handle  on  it. 

For  my  money,  the  signs  are 
pointing  to  ZEROSLOTL AN . 
That's  where  you  can  find 
Alliance  ZSL- a  complete  PC 
network  that's  courageously 
simple.  There's  no  expensive 
cabling  or  file  servers.  Not 
even  any  PC  adapter  cards.  It's 
data  and  peripheral  sharing 
without  the  extra  baggage. 

I've  seen  my  share  of  LANs 
that  come  with  the  works. 
They  seem  to  spend  most  of 
their  time  in  the  shop. 

I '  m  looking  for  a  network  I 
can  count  on.  In  this  world, 
you've  got  to  keep  moving. 

FUTS:  Includes  hardware  and 
software.  Works  with  up  to  20 
PCs  and  peripherals.  No  PC 
adapter  cards  -  plugs  into 
serial  port.  Point-to-point  file 
transfer  at  1 15  kilobits  per 
second  without  a  dedicated 
file  server.  Printer  sharing. 
Electronic  mail  and  bulletin 
board  messages.  Queued 
operation  and  print  spooling. 
IBM  mainframe  access  if  you 
want  it.  Installs  in  minutes: 
inexpensive  cabling,  RJ45 
phone  jacks,  RS-232 
connections. 

Best  fact:  Under  SlOO/node 
for  a  20  user  system  with  no 
hidden  costs. 

Avatar  Technologies  Inc. 
99  South  Street. 
Hopkinton,  MA  01748 

6174356872 


l^rlAvatar 


■  CONNECTIVITY  CLINIC 


smrcLOCK.ASN 

t  h  tMckgiound  task  for  use  on  any  AT  tunning  n«tbios.    This  toutine  will 
I  9«t  and  Mnd  its  date  and  tine  infornativn  to  a  any  nod*  executing 
I  NCTCLOCK.EXE.     NETCUX:k . EXE  then  Installs  the  leceived  date  and  tlsie  in  tne 
1  node.     Since  SltVCl.OCK.eXE  icada  the  AT's  CMOS  RAM  chip  directly,  it  wuiks 
;  only  on  ATs. 


: STACK, eS:NETDATA 


CR 

BQU 

9DK 

LF 

CQU 

RAH 

csec 

SECMCMT  PARA 

PUBLIC  'COO^' 

HBT 

PROC 

FAR 

ASSUME 

CS : CS  EC , DS : NETDATA 

PUSH 

DS 

XOR 

AX,  AX 

PUSH 

AX 

MOV 

AX, NETDATA 

MOV 

OS,  AX 

MOV 

ES,AX 

jdaallocate  block  concaining  envitonirent 


ADD. NAME: 


MOV 

AH.62H 

tqet  |.ri)iji  an  ueijiienl  prof  i  a 

I  NT 

21H 

;addceor. 

PUSH 

DS 

isjve  old  data  seqnent 

MOV 

DS.BX 

jKuv  PSP  se«jBent  to  DS 

HOV 

ES,DS:I2CH 

iBiove  the  block  address 

MOV 

AH.49K 

fcontaininij  the  environn-ent 

INT 

21H 

land  deal  locate  it 

POP 

DS 

.-reetoie  DS 

MOV 

AX.DS 

I 

HOV 

ES,  AX 

;and  ES 

nane  call 

(wjitu  Ii>f  coapletion) 

HOV 

COHHAND,9lH 

iCocBand  30H  adds  a  nas.c 

HOV 

BX, OFFSET  HCB 

il^jint  hx  at  MCB 

INT 

5CH 

jtall  netbioE 

CHP 

KETCODE,fltl 

;  check  1  or  sui-cess 

Jt 

PKEP.  RES 

; prepare  for  TSR  if  ijood 

HOV 

DX, OFFSET  ADD.  ERK 

lelsc  wtite  error  meiira^e 

J  HP 

tRROR 

inane  that  was  not  succesitlu 

HOV 

DX,3«>I 

inunber  of  paia<jtaphs  lui 

itetminate  and  stay  residrnt 


1 isten 

pcstir.g  into  <jet  clo<. 

k,  then  terminate  anJ  stay  res 

HOV 

C0NHAND,91K 

tHove  listen  to  HCB  no 

HOV 

POST*!, OFFSET  GET 

CL'K'K     tand  poet  at  <jet  clock 

MOV 

P0ST?*2,CS 

;  routine 

HOV 

BX. OFFSET  HCB 

tpoint  BX  tu  HCB 

INT 

5CH 

inetbioti  call 

CMP 

AL.aiH 

;check  fur  tjood  return 

Jt; 

CO.  RES 

;if  9ood  sake  tecidcnt 

HUV 

DX,0FFSI:T  LSN  err              jelse  write  eiri'r 

JHP 

ERROR 

J 

HOV 

AH,31H 

;DOS  tereinate  and  «lay 

IKT 

21H 

; resident 

is  tetuinvd  to  after  a  post 

into  GET  CLOCK 

HOV 

COHKAND , 9 1 H 

]Huvc   listen  to  HCB 

HOV 

POST*. OFFSET  GET. 

CLOCK     lalBO  posts  tu  clock 

HOV 

POST9*2,CS 

; routine 

HOV 

BX, OFFSET  HCB 

tpoint  BX  to  block 

INT 

5CH 

tnetbloa  call 

STI 

t res tor e  Interrupts 

IRET 

tand  return 

t  9et  date  and  tine  to  send  t< 
t 

CET_CLOCK I 


requesting  node 


CLI 

fcut  off  interrupts 

NOV 

AX,  IS 

)KS  is  restored  by  network 

HOV 

DS,  AX 

;use  to  restore  DS 

XOR 

AX,  AX 

t clear  AX 

HOV 

AL,I9 

iM  -  Year 

OUT 

7BH. AL 

iReal  tine  clock  at  7tH 

IN 

AL,71H 

iretucns  at  7lH 

CAUL 

BCD2BIN 

;<.-unvcrt  to  binary 

ADD 

AX,7«CH 

ladd  19B0  decimal,  only  wo 

J until  1999 

HOV 

YEAR. AX 

lload  buffer  with  year 

XOR 

AX,  AX 

HOV 

AL.se 

iqet  Runth 

; 

OUT 

7aH, AL 

IN 

AL,71H 

I 

CALL 

BCD2BIN 

J 

NOV 

MONTH. AL 

) 

XOM 

AX,  AX 

) 

HOV 

AL,I7 

jqot  date  of  month 

OUT 

7»H, AL 

t 

IN 

AL,71H 

I 

CALL 

BCD2BIN 

1 

NOV 

DAY, AL 

XOR 

AX, AX 

HOV 

AL,t4 

tgct  houis 

OUT 

7tH,AL 

IN 

AL.71H 

I 

CALL 

BCD2BIN 

J 

HOV 

HOURS,  AL 

) 

XOR 

AX, AX 

MOV 

AL,92 

jqet  Binutes 

I 

OUT 

70H,AL 

IN 

AL,71H 

; 

CALL 

BCD2BIN 

NOV 

XOR 
HOV 
OUT 
IN 

CALL 
HOV 


HINUTES,A]. 
AX, AX 
AL.flS 
7tH,AL 

AL,71H 
8CD2B1N 
SECONDS. AL 


qet  seconds 


send  clock  data  to  requesting  node  using  a  netbioa  Mnd 


HOV 
HOV 
HOV 
NOV 
NOV 
IKT 

NOV 
HOV 
INT 

HOV 
HOV 


BUFFER**, OFFSET  CLOCK 

BUFFER«*2,0S 

BUF  LENGTH. S 

COKMAND.UH 

BX, OFFSET  HCB 

5CH 

C0HHAND,12H 
BX. OFFSET  MCB 
5CH 

SI, OFFSET  FILL  NAHE 
DI. OFFSET  CALLNAHE 


ipolnt  to  clock  data  area 
ilnsure  correct  segMant 
;clock  takes  6  bytes 
ll4H*Bend  and  wait 
1 point  to  HCB 
inetbios 

ilZH'hangup 
.point  BX 
inctbios  call 
; 

iflll  nane-listen  any 
move  to  call  nane 


HOV 

CX,0PH 

jnanes  are  16  bytes 

REPNZ 

HOVSH 

; 

JHP 

LISTEN 

7back  to  waiting  for  a  call 

:rr  I  I'r 

Mssage, 

failed 

before  becoinin^  resident 

KRROR: 

NOV 

AH,i9K 

idicplay  error  stessaga 

INT 

21H 

;if  routine  fails  before 

jbeconing  resident 

MOV 

COKMAND.UH 

ihang  up  session  it  any 

MOV 

BX. OFFSET  MQl 

; point  BX 

IKT 

SCH 

;netblous  call 

t  JIT: 

RET 

NKT 

ENDP 

;{'tocedutc  to  convert  tine  as  delivered  from  CM3S  clock  {binary  coded  deciaal) 
|(o  binary  (ait  used  by  DOS  function  calls  and  NCTCLOCK.EXE)   (caturna  in  AL] 


Bt*D2HIN 

PROC 

NEAR 

PUSH 

AX                                    I save  contents 

AND 

AL.tPIH                            ;cleat  out  low  nibble 

SHR 

AL.l                                    idivlde  by  1« 

sak 

AL,1                                    ISO  that  hi  nibble  is 

SHR 

AL.l                                    mow  in  lo  position 

SHR 

AL.l  I 

NOV 

BL.Al.                                  ihold  in  al 

SHL 

AL.l                                 multiply  by  ten,  two  hata 

SKL 

AL.l  ifout 

SHL 

AL,1  leighc 

ADC 

AL.BL  .-nine 

ADO 

AL.HL  iten 

POP 

BX                                       :get  previous  AX  contents 

AND 

BL.fFH                                iclear  out  hi  nibble 

ADD 

AL.BL                                  ladd  to  total 

RET 

Bi:D2BIN 

ENDP 

CSEC 

ENDS 

: ;  I ; :  1 1 : :  >  1 : ; 

;  1 : ; ; : 

■ ] I ; I ; ; 1 1 : 1 1 ; F ; : 1 1 M 1 1 1 M 1 1 1 ; I f  M ) 1 1 1 1 1 7 1 M  u  m  II 

neucage  data 

1 : 1 1 1 1 1 1 1  M  ;  t 

1 1 ;  J  M 

1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 f 1 1 f ; 1 1 1 1 1 1 1 1 1 1  III  1 1 ) 1 1 1 1 1 1 1 1 1 1 1 

NCrOATA  SEGMENT  PARA 

PUBLIC  'DATA' 

ADD. ERR 

DB 

CR.LF,"ADD  NAHE"  COHHAND  FAI LED' , CR ,  LP,  *  9* 

LSK  ERR 

06 

CR.LF,* "LISTEN*  COMMAND  FAILED" ,CR, LF, ' $' 

FI-L_  NAME 

OB 

I ;  1 7 1 ;  1 1 ;  1 1 1  ; 

I ;  I ;  I  i 

1 1 

;  1  f  1 1 1 1 1 1 1 1 }  1 1 1  >  1 1 1 1 ; ) ; :  1 : ;  1 :  1 1 1 1 1 1 1 1 ) ;  II )  1 1 1 1 1 

dock  data  area 

; ; ; ; ;  1 1 1 ; ;  I ;  I 

jnnijiftntt  jujtnuttttt  tmiirs  mil  tut  tit  Jtinrti 

CLOCK 

EQU 

$ 

YtAR 

DW 

HONW 

DB 

««H 

DAY 

DB 

00  H 

HCURS 

oe 

00  H 

MINUTES 

DB 

00H 

SECONDS 

DB 

00H 

HUNDREDTHS 

VB 

••h 

; f : ;  I  If  1 1 1 ;  I ; 

tints 

I  i 

:;;iiii;::iii:iiil)iilliltMlflfliriltlffrilfMf 

1 

veccage  control  block 

;  I ;  >  M  w  t  M  f )  1  u  I M  w  I 

;  1 1 1 1 ;  1 1  i  1  f 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 11 1 f 1 u 1 f 1 f 1 1 1 1 II t 

MC» 

BQU 

$ 

CONHAND 

06 

00  H 

RETCODE 

DB 

00  H 

LSh 

DB 

00H 

NUK 

DB 

00  H 

BUIFERV 

OW 

0000U 

DW 

0000H 

BU(^LENGTH 

DM 

0000H 

CALLNAMC 

DB 

OU  RENAME 

OB 

' SRV  CLOCK  ' 

RTC 

DB 

00H 

STO 

DB 

flH 

POSTf 

DH 

0000H 

an 

000fH 

ADAPTER^NOM 

DB 

00  H 

CHD.  STAT 

DB 

00  H 

RESERVE 

DB 

14  DUP(0) 

METDATA 

STACK 

STACK 


SECNENT  PAHA  STACK  'STACK* 
DB  32  DUPI 'STACK  ') 


The  assembly  Iwijiuu^e  lisliiiftfor  SRVCIXK'K . 
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PRODUCTIVITY 

■  CONNECTIVITY  CLINIC 


I  Hatclocli  tuna  on  th«  IBM  PCLAK  and  PCNP  |^ioijiu.s  and  obtairia  tht  tlM  and 
I  date  froa  a  network  seivei  tunning  SKVLXOCK.txt:  oc  SKVCLOKF. I»C.  MtClcck 
I  muBt  bt  executed  in  a  workatation  attex  the  'net  atact"  conwand. 


PUBLIC  'coot,' 
rut 

c(icuB.MiratMnk,Mi«TJicc,at«nnm 

DC 

AX.MI 
AX 

AX,NETDATA 
US,  AX 
CS.AX 

1 

;do  netbloi  ada^itec  atatua  to  obtain  nactiinc  nave  (wait  tot  conpletion) 

; 

ASArTat..Miiiti 


NOI 

XOR 

PUSH 

NOV 

BOV 

NOV 

HOV 


nna 

t 

ichanga  aillaa 


eplWMB.»ll 

iCtaadMl  U**dd|it*i  Retuc 

MV 

ifcagh  vord  butCdcedata  ngaent 

KW 

M.OrrSET  KETf 

ifttfve  offMt  of 

mr 

wirrEii»,Ax 

itetutn  ecu  into  aa  butlti 

MOV 

Wr_I.nK:TU,6> 

lainleuB  poaaible  space'Ct 

NOV 

n,orrsET  ncb 

IllOlnt  BX  to  HCB 

im 

iat 

icall   to  nettioH 

Off 

iretuin  code  should  te  :in 
lerror  of  buffer  to  asall[B6} 

an 

i««t  ■aekliw  mm*  ntycned 

HW 

JUT 

H^frrar  arm  m 

relM  atdtoi  crrwi  MdSds* 

1 

NOV 

taovd  uehlM  mm  bo  pMltian 

NOV 

Di.orrwT  ow  ■*»*!• 

IkfUt  U  byu*  oC  Hb 

BOV 

a.( 

1*  Lytea  •  uublM  naae 

1 

t»  uw.ooai 


DI.OrrUT  CMJMM 
Cl.lf 


)do  itetbiM  call  CwBlt  {oc  eaapltt»Ml 

I 

CAJ.LI 


tlntv  MB 

INM  Ml  l(  byt« 


NOT 

coiimi»,lM 

ilkm  call  CMWitd  cc 

Ida  to  1 
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ciliiate  communications  gateway  services 
between  stations  on  the  network. 


NETWORK  YOUR  QUESTIONS 
Connectivity  Qinic  gives  you  practical  so- 
lutions to  networking  problems  of  all 

p 


types.  We'll  pay  $50  for  any  tips  we  print. 
plus  an  extra  $25  if  you  submit  your  letter 
on  a  disk,  and  we'll  gladly  answer  any 
questions  you  have,  at  no  chaiige.  We're 
sorry,  but  we're  unable  In  answer  kXbats 
persDnally. 

; MAGAZINE ■ AUGUST  19 
470 


Mail  your  contributions  to  Connectivity 
Clinic.  PC  Magazine,  One  Park  Avenue. 
New  York  .NY  i(X)  1 6,  or  you  may  contact 
Frank  J.  Derfler,  Jr.,  via  MCI  Mail  (be 
sure  to  use  Derfler's  box  named  CX)N- 
NECnVITYCUNIO.  ffi 
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PC-PUIS" 

The  l\lo-Nonsense 
Network 

Unlike  traditional  LANs,  PC-PLUS'  on-the-bus 
architecture  puts  the  computing  power  where  you  need  it 
—  with  the  data  —  inside  the  server. 


PC-PLUS:  The  LAN 
Engineered  for  Shared  Data 

Any  local  area  network  can  con- 
nect PCs.  PC-PLUS,  however,  is 
engineered  to  optimize  multiuser 
access  to  shared  databases.  We 
put  a  PC  —  or  AT  —  on  a  card 
that  plugs  into  the  server.  Putting 
your  computing  power  on  the 
same  bus  as  your  data.  Giving 
you  high  bandwidth  where  you 
need  it.  Without  the  transmis- 
sion overhead  that  steals  per- 
formance on  most  LANs. 


PC-PLUS  Gives  You  the 
Power  You  Need 


Our  plug-in  cards  come 
as  8  MHz  PCs  or  8  MHz 
ATs  —  to  match  your 
computing  needs  exactly. 
But  the  real  test  is  in  the 
results  —  and  our  bench- 
marks are  second  to 
none!  Power  to  get  your 
job  done.  Power  to  grow 
into  new  applications 
without  sacrificing  per- 
formance. 


PC-PLUS  is 
Easy  to  Install 
and  Use 

We  put  the  com- 
puting engines  all 
in  one  place  —  in 
the  server.  Not 
spread  all  over 
the  building.  The 
easiest  software 
installation  of  any  LAN.  Use 
PC-PLUS  with  your  choice  of  AT 
compatible  servers.  Add  a  card 
and  terminal  to  grow.  Simple 
RS-232  data  cables  —  no  expen- 
sive rewiring  with  coax.  You  can 
often  use  existing  telephone  cable. 
Convenient  packaged  solutions, 
with  preconfigured  hardware  and 
software. 

PC-PLUS  Runs  the 
Software  You  Want 

Our  network  operating  software 
runs  most  popular  software  — 
like  Lotus  1-2-3  and  word  proc- 
essors. And  the  multiuser  soft- 
ware that  runs  on  Novell,  IBM 


and  3COM  networks  —  like 
dBASE  III  PLUS  w/LANpacks, 
R-.BASE  System  V,  the  SMART 
Series,  Revelation. 

PC-PLUS:  Find  Out  Before 
You  Invest 

A  local  area  network  is  a  long 
term  investment.  Today's  ap- 
plications are  just  the  beginning. 
Make  sure  your  choice  is  ready 
for  tomorrow  —  with  mainframe 
connections,  remote  access, 
graphics  and  the  power  for 
growing  database  applications. 
Find  out  more  about  PC-PLUS 
today.  Ask  for  our  free  24  page 
brochure  "Choosing  the  Right 
LAN,"  and  get  all  the  facts  you 
need  for  a  wise  investment. 


Alloy  Computer  Products,  Inc.,  100  PeniMylvania  Avenue,  Framinftham,  Maasachusettii  01701. 

Alloy  Computer  Products,  Inc.,  9  Executive  Circle.  Suite  240,  Irvine,  CalUomia 


Lotus  1-2-3  is  a  trademark  of  Lotus  Development 
Corp.,  Novell  is  a  trademark  of  Novell,  Inc..  IBM  is 
a  trademark  of  International  Business  Machines 
Corp.,  3COM  is  a  trademark  of  3COM  Corp..  dBASE 
III  PLUS  is  a  trademark  of  Ashton-Talc.  R:BASE 
System  V  is  a  trademark  of  Microrim.  the  SMART 
SERIES  is  a  trademark  of  Innovative  Software.  Inc., 
Revelation  is  a  trademark  of  COSMOS. 
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\bu're  looking  at  all  the  printer  you^lI  ever  need.  For  any 
application  you'll  ever  have. 

The  Citizen™  Tribute™  224.  A  24-pin  dot  matrix  solution  of- 
fering superb  word  processings  spreadsheet,  graphics  and  data  pro- 
cessing applications.  At  a  price  you-11  find  surprisingly  affordable. 

The  Tribute  224  delivers  true  letter- quality  printing  at  66 
cps,  correspondence -Quality  at  132  cps,  and  drafts  at  200  cps 
(at  10  cpi).  In  standard  or  proportional  spacing.  And  optional 
IC  cards  enable  fonts  and  emulations  to  be  easily  expanded. 

You  also  get  high -resolution  graphics.  A  built-in,  push- 
feed,  variable -width  tractor  and  automatic  paper  loading  sys- 
tem. Both  serial  and  parallel  interfaces  for  flexible  hardware 
compatibility.  Front  panel  access  to  most  print  functions.  And 
compatibility  with  virtually  every  major  software  package. 

All  this,  and  it's  backed  by  our  nationwide  service,  excel--  " 
lent  documentation^  and  12-month  warranty 

For  more  information,  call  1-800-556-1234,  Extension  34. 
In  California,  call  1-800-441-2345,  Extension  34. 

The  Citizen  Tribute  224.  

There  is  no  higher  tribute  to 
24-pin  printing. 


19S7  Citizen  America  Corporation.  Citizen,  the 


Qti2eti>5(5tchCo..  Ltd. 
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Citizen  lo^  andTnbute  224are  traderoaiVs  of 


CITIZEN 

Printers  that  run  like  clockwork. 
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Power  user 


Setting  multiple  relations  in  cIBASE  III;  preventing  editing  with  BROWSE  and  FREEZE;  a 
WordPerfect  place  marker;  two-monitor  SideKick;  a  rounding  error  in  dSASE  III  Plus. 


JUST  LOOKING,  THANKS 

Dung  Quoc  Vu's  2SCREEN  program 
(Power  User.  Volume  6  Number  8)  is  a 
clever  way  to  simulate  BROWSE  within 
dBASE  while  not  allowing  the  user  to  edit 
the  fields.  A  less  elegant  but  sometimes  ef- 
fective alternative  is  to  use  the  BROWSE 
command  itself,  as  follows: 

.  BROWSE  [FIELDS  < field 
list>]  FREEZE  <field> 
NOMENU  NOAPPEND. 

[Note:  The  above  must  be  entered  as  a  sin- 
gle line. — Ed.  |  I've  found  this  is  a  fast  way 
to  program  an  easy-to-use  browsing  appli- 
cation. FIELDS  <field  list>  is  an  optional 
list  of  the  fields  to  display.  FREEZE  al- 
lows the  user  access  to  only  one  field.  (I've 
gone  as  far  as  to  include  a  1-byte  blank 
field  in  my  database  structure,  which  is 
used  strictly  for  FREEZEing.)  NOMENU 
removes  access  to  the  BROWSE  menu  op- 
tions, so  the  user  can't  override  your  set- 
tings. Finally,  the  NOAPPEND  command 
prevents  dBASE  from  appending  new  re- 
cords if  the  cursor  is  moved  below  the 
End-of-File. 

In  a  related  application,  I've  used  a  log- 
ic field  called  Select  to  determine  which 
records  have  been  selected  for  a  report.  Af- 
ter the  user  inputs  the  .selection  criteria,  he 
can  then  BROWSE  through  the  database, 
FREEZEing  on  Select,  to  check  that  the 
proper  records  are  being  used.  If  there  are  a 
few  exceptions  that  need  to  be  included  or 
excluded  from  the  report,  the  user  can 
change  the  Select  field  accordingly. 

The  dBASE  BROWSE  command  takes 
control  over  lines  1  through  24,  but  by 


SETting  SCOREBOARD  OFF.  the  pro- 
grammer can  maintain  control  over  line  0. 
I  use  this  line  for  messages  such  as  "Use 
Ctrl-End  to  quit  the  browse  mode"  so  that 
the  novice  user  doesn't  get  stuck  in 
BROWSE. 

Unfortunately.  I  don't  know  of  a  way 
within  BROWSE  to  prevent  deletion  of  a 
record.  But  my  experience  is  that  the  real 
danger  in  BROWSE  is  accidental  key- 
strokes rather  than  deliberate  alteration  of 
data,  and  a  Ctrl-U  combination  is  unlikely 
to  be  accidental. 

Beth  J.  Katcher 
Newton.  Massachusetts 

I've  had  several  similar  respon.ses  to  Mr. 
Vu's  program  that  suggest  using  BROWSE 
and  its  FREEZE  parameter  to  let  users 
' 'look  but  don't  touch.' '  You  lose  some  of 
2SCREEN's  e.xtras,  like  the  ability  to  in- 
clude a  custom  header,  but  you  can't  heat 
Ms.  Katcher' s  approach  for  .speed.  A  use- 


m  BROWSE  and  its 
FREEZE  parameter  let 
users  "look  but  don't 
touch."  A  useful  addition 
might  be  the  LOCK 
parameter. 


ful  addition  might  be  to  ittclude  the  LOCK 
parameter  so  one  (or  more)  key  fields 
would  remain  visible  when  the  u.serpans  to 
the  right. 

I  couldn't  duplicate  Ms.  Katcher' s  suc- 
cess in  sending  messages  on  line  0  through 
BROWSE,  however.  BROWSE  clears 
lines  0  through  21  and  23  when  invoked, 
then  issues  its  own  "View  and  edit' ' 
prompts  on  22  and  24.  If  you  use  SET 
MENU  OFF  to  show  the  maximum  num- 
ber of  records,  a  novice  may  feel  trapped 
in  BROWSE — or  even  panic  and  shut  the 
machine  off  with  the  files  open. 

It  is  possible  to  send  the  user  a  custom 
prompt  in  BROWSE,  but  you  have  to 
'  'deep  FREEZE' '  the  dummy  field.  Start 
with  CLEAR  and  issue  your  own  menu 
prompt(s)  on  lines  22  and  24.  Then  issue 
the  BROWSE  command  (with  FREEZE 
<dummyfieldname>). 

Curiously,  your  custom  prompt  line  re- 
mains intact  until  BROWSE  actually  dis- 
plays the  frozen  field.  If  your  dummy  field 
is  off  the  screen  to  the  right,  the  custom 
prompt  stays  on  until  you  pan  right  and 
display  it.  If  you  LOCK  enough  .screen  col- 
umns that  the  frozen  field  can' t  dis- 
play— or  if  the  dummy  field  is  t(K>  wide  (81 
columns)  to  display — the  normal  "View 
and  Edit  Fields"  prompt  will  never  re- 
place your  custom  menu.  (An  advantage  of 
this  approach  is  that  the  user  is  never  dis- 
tracted by  the  reverse-video  dummy  field.} 

Note  that  these  alternatives  to 
2SCREEN.PRG  apply  only  to  dBASE  III 
Plus;  the  older  dBASE  III  supports 
FREEZE  but  not  the  other  parame- 
ters.— Brad  Stark 
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The  httadest  range  (rfsidiitkHis 
from  the  first  name  in  ARCNET 

In  1981,  Standard  Microsystems  developed  the  first  commercially-available,  single-chip 
Local  Area  Network  Controller  (COM9026)  based  on  ARCNET®  token-passing  protocol. 
It  was  the  beginning  of  an  impressive  string  of  firsts  that  has  established  SMC®  as  the 
premier  ARCNET®  supplier  in  the  world  today .  .  . 

□  First  to  introduce  integrated  ARCNET®  Controller  Boards  for  IBM®  PCs. 

□  First  to  develop  ARCNET®  bus  topology  products. 

□  First  to  employ  Surface  Mount  Technology  t>oard  manufacturing. 

□  First  to  introduce  integrated  fiber  optic  products. 

□  First  to  achieve  high-volume  production  (over  500,000  nodes  delivered). 

□  First  with  off-the-shelf,  high-volume  availability 

SMC®  offers  a  complete  ARCNET®  LAN  solution,  from  state-of-the-art 
hardware  to  field-proven  software.  So  consider  our  firsts.  Then 
consider  us  first  for  all  your  ARCNET®  LAN  needs. 

Standard  Microsystems  Corporation, 
35  Marcus  Boulevard,  Hauppauge,  NY  11788. 
(516)  273-3100. 

AROCT*  IS  a  rrgistercd  tradenufk  d  the  Daiapoinl  Cotporalion 
SMC*  a  *  rrfiMmd  liademark  ol  Sundard  Mtcrosyilnm  Cofpontkm. 
BM*  b  •  nf  iMtrcd  tndciiMrk  o(  InlematkiMl  Busimu  Mactriim  Corporatkm 

STANDARD  MICROSYSTEMS 
CORPORATIOIM 
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WHERE  WAS  I? 

When  you  exit  WordPerfect  before  finish- 
ing editing  a  file,  you  lose  your  place: 
when  you  later  retrieve  the  file,  the  cursor 
is  at  the  beginning  of  the  document.  The 
simple  solution  is  to  type  in  a  special  char- 
acter at  the  cursor  before  saving  the  file.  I 
use  the  caret  ( *),  since  I  never  use  that 
symbol  in  my  text. 

When  I  retrieve  the  document,  I  invoke 
the  macro  Ait-F,  which  automatically 
finds  the  caret  and  backspaces  over  it,  de- 
leting it  and  leaving  the  cursor  where  it  was 
before  I  saved  the  document.  Alt-F  con- 
sists of  the  following  keystrokes: 

<Home><Home><Up  Arrow> 

F2"<Esc> 

<Backspace> 


As  with  most  WordPerfect  macros,  this  tip 
can  be  applied  to  Microsoft  Word,  Word- 
Star, or  any  other  word  processor  that  will 
work  with  SuperKey,  ProKey,  or  the  like. 
The  one  addition  I  would  make  is  to  auto- 
mate the  process  of  inserting  the  caret 
when  saving.  In  WordPerfect,  you  might 
create  the  macro  Alt-E  (for  exit): 

*  F7  Y  Ret  Y 

This  translates  to  type  the  caret,  then  E.xit, 
Yes  save,  accept  the  old  name,  and  Yes 
overwrite  the  old  file.  This  macro,  of 
course,  can  also  be  applied  to  other  word 
processors  with  appropriate  changes  in 
the  commands. — M.  David  Stone 


TWO-MONITOR  SK 

SideKick  provides  a  useful,  undocumented 
feature  for  PCs  with  two  monitors — an  in- 
creasingly common  situation  as  EGA 
monitors  are  added  to  monochrome  sys- 
tems. Start  SideKick  on  one  monitor, 
switch  to  the  other  with  a  MODE  com- 
mand, and  run  a  program.  SideKick  will 
always  come  up  on  the  monitor  you  started 
on,  and  your  other  monitor  screen  will  re- 
main intact,  including  cursor  position. 
This  lets  you  neatly  do  two  different  things 
on  your  two  monitors,  and  it  is  much  more 
useful  than  adding  an  extra  window  on  an 
all-too-small  PC  display. 

Cranio  A.  Kom 
Tucson,  Arizona 


Unfortunately,  this  trick  is  more  limited 
than  Mr.  Kom  suggests,  and  it  should  be 
used  with  care.  If  you  have  both  EGA  and 
monochrome  monitors,  and  you  install 
SideKick  for  a  default  screen,  SideKick 
will  show  up  on  the  current  monitor  when 
you  call  it  up — regardless  of  where  you 
were  when  you  originally  loaded  it.  In- 
stead, you  must  install  the  program  for  ei- 
ther a  color  monitor  or  a  monochrome 
monitor  connected  to  a  CGA  card.  Side- 
Kick  will  then  always  show  up  on  the  color 
screen,  regardless  of  the  current  mode  or 
your  mode  when  you  loaded  it. 

This  does  allow  you  to  run  another  pro- 
gram on  the  monochrome  monitor,  as  Mr. 
Korn  suggests,  but  when  you  leave  Side- 


for  the  monochrome 
screen,  SideKick  will 
automatically  throw  you 
into  monochrome  mode 
when  you  load  it. 

Kick,  the  display  on  your  monochrome 
monitor  gets  blanked  out.  In  some  cases, 
you  can  rewrite  the  .screen  with  a  PgUp  or 
PgDn  command,  but  failing  that,  you  have 
to  drive  blind  until  the  program  rewrites 
the  screen  for  you.  It  would  be  nice  to  use 
the  monochrome  screen  for  SideKick  and 
the  EGA  for  your  main  program,  but  that 
won't  work.  If  you  install  SideKick  for  the 
monochrome  screen,  SideKick  will  auto- 
matically throw  you  into  monochrome 
mode  when  you  load  it,  and  it  will  crash 
your  system  if  you  try  calling  it  up  while  in 
color  mode. — ^M.  David  Stone 


MAKING  n  THE  •'Iivr  KEY 

The  PC's  fiinction  keys  are  a  natural  de- 
vice for  soliciting  the  user's  choice  in  a 
menu.  The  one  problem  is  that  dBASE  pre- 
empts control  of  the  Fl  key  for  its  own 
Help  system,  so  you  can't  SET  FUNC- 
TION I  TO  anything. 

With  dBASE  III  Plus,  however,  there's 


a  work-around.  Use  the  INKEY()  function 
(instead  of  a  conventional  GET  or  AC- 
CEPT) to  solicit  the  user's  menu  choice 
and  route  the  program  accordingly.  For  ex- 
ample, INKEYO  returns  a  value  of  28  if  Fl 
is  pressed  inside  the  following  DO 
WHILE  loop: 

i=0 

DO  WHIL  i=0 

i=INKE() 
ENDD 
DO  CASE 

CASE  i-28  &&  Fl  was  pressed 

DO  CHOICEl 
CASE  i=-l  &&  F2  was  pressed 

DO  CH0ICE2        &&  etc. 
ENDCASE 

Note  that  INKEYO  returns  some  strange 
values  for  function  keys,  number  keypad, 
and  control  characters.  The  program  be- 
low will  display  the  INKEYO  value  of  any 
keypress: 

SET  TALK  OFF 
i=0 

DO  WHIL  .NOT.  i=27 
i=0 

e  ROW(),26  SAY  "INKEYO  =  " 
DO  WHIL  i=0 

i=INKE{) 
ENDDO 

??  STR(i,3) 
ENDDO 

Steve  Westwood 
Shearwater,  Nova  Scotia 
Canada 

He  likes  the  function  keys,  she  wants  mne- 
monic letters,  the  boss  wants  numbers, 
and  the  guy  in  the  back  row  insists  on  a 
highlighted  menu  bar. 

If  you' re  willing  to  go  through  the  exer- 
cise, Mr.  Westwood' s  INKEYO  method 
can  be  used  to  satisfy  Just  about  everyone. 
For  example,  suppose  the  first  menu 
choice  is  "Goto  the  next  record."  The 
CASE  statements  will  have  to  reflect  all  the 
possible  responses:  Fl ,  G,  g,  and  the  nu- 
meral I  from  the  upper  keyboard  row  or 
the  number  pad.  The  INKEY()  values  of 
these  keypresses  are  28,  71,  103,  49,  arid 
6.  With  a  long  group  like  this,  it's  econom- 
ical to  convert  the  INKEY()  possibilities 
into  a  character  string  and  test  that  way: 

CASE  STR{i,3)$"  28,  71,183,  49,  6" 

I've  seen  menu  bar  applications  in 
dBASE,  but  they're  slow  and  bulky.  Clip- 
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Shirley  Anderson 
San  Jose,  Califomia 


If  you  install  SideKick 


MciDsoft 

QuickBASIC  3.0's 
speed  was  verified  by 
an  indisputably 
independent  test 


BASIC  Benchmarks  Comparison 


li 


•25  llefations/ 1.899  Primes 
Q'«phtc:  (Scr.,„  Mod.  a-EQA) 

•Draw  500  Ocles 
•Draw  3.200  Circles 
•  Draw  5.000  Boxes 
•O'S*  3.200  Vertical  Lines 

•F^r-oo^c^Jiir""^'^"- 

Math: 


Turbo  BASIC 

3.241 


5.328 
tt.422 
10.598 

9.391 
15.786 

7.669 


QuickBASIC  3.0 

3023 


4.729 
5  051 
5  988 
4.949 
5.551 
6.431 


•  Integer  Math 

•Sines  and  Cosines  (7.200) 
1      •  Single  Precision  EXP 

j     Matrix  OparaUons: 

•  Borland's  Test  ^"'^^^^U 

1      •  MIcrosolt's  Test        —  wiiib.i 
•Bubble  Sort  (1,000  Integers) 
FMa  I/O: 

4.264 

6.184 
15  599 
13.731 

4^ 

1405 
4.867 
3.742 

0.714 
34.328 

2  856 

0.055 
4.78t 
2.477 

•Sequential  (2.000  records) 
•  Random  (2.0OO) 

Text  I/O: 

21.696 
52.234 

7.531 
51.078 

•  Secreen  Mode  0  (5.000  characiefsl 

•  Screen  Mode  1  (5.000  character?! 

1    •^'««"M<^2(5.000  cS|;s; 

0.934 
9447 
4.339 

1  750 

9.008  1 
4.070 

In  the  May  5,  ( 
1987  issue  of  ^ 
PC  WEEK, 
some  interest- 
ing benchmar] 
won  virtually  all  the  tests,  but  one  test 
in  particular  caught  our  attention:  the 
competitor's.  Now  even  they  have  to 
agree  we're  faster. 

Microsoft*  QuickBASIC  3.0  gives 
you  the  fastest  execution  speed.  It  also 
lets  you  write  code  faster  That's  be- 
cause you  pick  up  speed  working  in  an 
integrated  programming  environment 
which  includes  our  unique  integrated 
debugger 


With  our 
debugger,  you  can 
\iew  source  code 
and  program  out- 
put simultaneously.  And  you  can  see 
the  contents  of  variables  while  your 
program  is  running.  Even  set  dynamic 
breakpoints. 

Get  your  hands  on  Microsoft  Quick- 
BASIC 3.0.  Right  now,  we'U  make  ft 
easy  because  we're  ofiering  a  $20.00 
rebate*  Besides  the  rebate  we're  also 
offering  a  30  day  money-back  guaran- 
tee. So  there's  no  better  time  to  do 
some  independent 

testing  of  your  ovm.  MICfOSOfi  * 


For  a  reprint  of  the  article,  jast  give  us  a  call  at  (800)  126-9100.  Benchmarkj;  reprinted  with  permission  of  PC  Week. 

MicHKoft  and  the  .Microsoft  logo  are  registered  tradem;irks  of  .Microsoft  Corporation.  *  See  speeially  marked  packages  for  details. 
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PRODUCTIVITY 

POWER  USER 


per'i  built-in  menu  bar  system  is  prefera- 
ble and  works  just  like  1-2-3.  complete 
with  a  changing  information  line. 
— Brad  Stark 

IT  COULDNT  BE  DONE 

It's  often  frustrating  that  dBASE  III  cannot 
set  multiple  relationships  from  one  master 
file  into  several  reference  files. 

This  would  save  a  lot  of  programming 
(and  execution  time)  when,  for  example,  a 
sales  transaction  file  contains  codes  for 
both  customer  and  part  number,  and  you 
need  to  pull  data  from  both  lookup  files. 
Unfortunately,  per  the  manual,  "only  one 
relation  can  be  set  from  each  work  area. ' ' 

I've  discovered  a  methcxl  that  does  al- 
low dBASE  to  simulate  multiple  relations 
from  one  parent  into  two  or  more  children 
files.  The  key  concept  involves  using  the 
parent  file's  ALIAS.  Assuming  the  above 
example,  the  file  setup  sequence  is: 

SELE  A 

USE  transact 
SELE  B 

USE  cust  INDE  custno 
SELE  C 

USE  parts  INDE  partno 
SELE  A 

SET  RELA  TO  custno  INTO  B 
SELE  B 

SET  RELA  TO  A->partno  INTO  C 
SELE  A 

Notice  that  the  .second  SET  RELA  TO 
takes  place  in  Area  B ,  but  that  it  has  noth- 
ing to  do  with  the  Area  B  file.  Functional- 
ly, a  "one  parent-two  children"  relation  is 
created.  Each  time  a  new  parent  record  is 
accessed,  the  first  relation  automatically 
FINDs  the  corresponding  customer  re- 
cord, and  the  second  relation  automatical- 
ly FINDs  the  parts  record  related  to 
A->  partno. 

As  many  as  four  lookup  files  can  be  re- 
lated in  this  way  to  a  single  parent:  the  limit 
is  based  on  dBASE's  maximum  of  ten  open 
files. 

John  R.  Gardner 
Memphis,  Tennessee 

dBASE  does  some  nimble  tricks  to  make 
this  "funny  uncle"  relationship  work.  I'm 
impressed  that  it  doesn't  choke — much  less 
that  it  actually  yields  successful  re- 
sults— when  the  second  relation  is  set.  But 
Mr.  Gardner's  creative  idea  works  well  in 
both  dBASE  III  ant/ dBASE  III  Plus. 


For  IBM*  PC's,  XT's.  AT's  and  other  DOS  machines.  This  is  the  one 
you've  heard  so  much  about  — with  faster  compile  times  than  many  COBOL 
compilers  costing  hundreds  of  dollars  more!  It's  based  upon  ANSI-74 
standards.  Now  comes  standard  with  source  code  programs  demonstrating 
full  screen,  cursor  control,  color,  reverse  video,  etc..  another  program 
shows  how  to  even  reprogram  your  keyboard  and  much  more. 

Don't  let  our  mail  order  prices  fool  ya!  This  is  a  new  improved 
version  of  our  best  selling  COBOL  compiler  previously  offered  at  $300.00 
a  copy.  Look  at  the  December  1979  issue  of  Byte  Magazine  for  one  of  our 
first  COBOL  ads! 

Other  outstanding  values  at  $39.95  are:  Utah  FORTRAN,  Utah 
BASIC.  Utah  PASCAL.  Utah  PILOT  and  Utah  EDIT  Used  by  50,000  profes- 
sionals, students,  and  teachers  in  40  countries. 
To  order: 
(702)  827-3030 


IBM  IS  a  registered  trademait  of 
international  Busviess  Machines 


o 


SINCE  1977 


ELLIS  COMPUTING 
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One  Computer  &  59^^ 
Two  Printers? 


Piu«  $3.50  Shipping 

_  la  &  Unnugsingf  Use  our  Printer  Switch  & 
Cables  to  STIARE  TWO  PRINTERS  with  ONE  PARALLEL  PORT 
with  a  flick  of  a  switch!  To  Install  plug  your  existing  printer  cable 
into  the  back  of  the  switch  and  connect  the  switch  cables  to  either 
printer.  Two  3% '  printer  cables  are  included  with  the  switch! 

One  Year  Wamnty  Dealers  Welcome 


Share  PC's  & 
Printers! 


3995 

Plu«  $3.50  Shipping 


Our  Professional  (for  Office)  and  Personal  (for  Home)  Switches 
efficiently  link  your  PC's  &  Printers!  Share  1  printer  among 
several  PC's  (or  vice  versa)  with  a  flick  of  a  switch.  Quality  Con- 
struction. Satisfaction  Guaranteed,  and  Low  Prices  make  these 
terrific  values.  All  lines  are  Switched  too. 


Our  Prof eMional  Switches  Feature . 

EMI/RFl  Noise  Filter.  FCC  Compliance.  GOLD 
PLATED  Connections.  &  I  Year  Warranty! 

*2160  Pro  A/B  Switch  (25  Pin)  $54.95 

"2165  Pro  A/B  Switch  (36  Pin)  $64.95 

"2190  Pro  A/B  C  Switch  (25  Pin)  $64.95 

»2195  Pro  A/B  C  Switch  (36  Pin)  $74.95 

Many  more  Models  Available,  Call  For  Details! 


Our  Personal  Switches  Feature. . . 

SILVER  PLATED  Connections.  Budget  Prices 
&  90  Day  Warranty! 

»2060  Per  A/B  Switch  (25  Pin)  $39.95 
"2065  Per  A/B  Switch  (36  Pin)  $49.95 
"2090  Per  A/B/C  Switch  (25  Pin)  $49.95 
•2095  Per  A/B/C  Switch  (36  Pin)  $59.95 

We  Have  Cables  Tool  SUrting  at  $12,951 


Easy  To  Order  Write  or  Call  Tipz  Direct.  Inc.  Specify  Model. 
Quantity.  PayuR-nl  Method  (Visa.  M/C.  Money  Order,  or  P.O. ).  Name,  Address 
and  Day  Phone.  If  you  have  Questions.  Please  Call  Us  (Sam  -  5pm  PST)! 

CALL  l-SOO-FOR-'nPZ   (800)  367-8479.  In  Ca  415/567-4067) 
30  Day  Money  Back  Guarantee  Call  for  our  FREE  CATALOG 

■■\D:l'eM-125  0  1987  1  ii»  Diri  ci.  Inc.  P.O.  Box  690.  San  Francisco, 
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Absolutely. 

For  the  first  time,  a  PC  and  a 
Macintosh  "  can  really  talk  together. 
Simply,  transparently,  reliably 

It's  done  with  TOPS"  the  easiest 
to  learn,  easiest  to  operate  Local  Area 
Network  yet  designed.  You  can  now 
access  Lotus  1-2-3"  files  located 


on  a  PC,  for  example,  and  modify 
them  on  your  Macintosh  under 
Microsoft"  Excel!' 

With  TOPS,  PCs  can  also  talk 
to  PCs.  Macintoshes  can  talk  to 
Macintoshes.  All  of  these  computers 
can  be  connected  on  the  same  LAN, 
sharing  databases,  text  files,  connect- 


ing up  parts  of  your  office  that  until 
now  were  barely  on  speaking  terms. 

Installation  is  quick  and  straight- 
forward—less than  four  minutes  for 
a  Macintosh,  fifteen  minutes  for  a  PC. 

It's  all  done  so  easily  and  suc- 
cessfully that  within  the  first  month 
TOPS  was  available,  it  was  already 


Cci 


etaUcT 


installed  in  over  100  Fortune  500 
companies. 

This  talk  is  also  remarkably 
cheap.  TOPS  is  $149.00  per  Macintosh, 
$389.00  per  PC. 

As  it"  that  weren't  enough  good 
news,  we  are  pleased  to  also  announce 
one  of  this  year's  major  advances  in 


desktop  publishing.  Now,  using  TOPS 
PRINT '  (shipping  mid-November) 
you  can  have  all  your  PCs  share 
Apple's  LaserWriter." 

TOPS  and  TOPS  PRINT  are 
available  at  Businessland  and  other 
fine  computer  dealers.  For  the  dealer 
nearest  you,  call  800-222-TOPS 


(in  California  call  800-445-TOPS)  or 
write  Centram,  2560  Ninth  Street, 
Berkeley,  CA  94710. 

And  we'll  do  just  what  a 
Macintosh  and  a  PC  can  now  do.  Talk. 


TOPS 


Centram 


TOPS  IS  a  registered  trademark  and  TOPS  PRINT  is  a  trademark  o(  Cenlram  Systems  West.  Inc. 
All  other  product  narries  are  trademarks  of  their  manufacturers. 
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4  (  Guaranteed  Compatibility  or  Your  Money  Back.  J  J 


Now  you  can  buy  top  quality  80386 
products  at  factory  direct  prices  from 
PC  Values. 

We  are  excited  to  offer  the  Value 
PC-386  and  other  80386-based  products 
at  factory  direct  prices,  so  we  can  pass 
the  savings  on  to  you.  At  PC  Values, 
we  distribute  a  wide  variety  of 
PC  products  including  80386  systems, 
accelerator  cards,  3270  emulation  cards, 
and  other  carefully  engineered  products 
designed  to  improve  your  computing 
productivity  and  enjoyment  ...  all 
available  at  factory-to-you  prices.  No 
storefront  retailer  markup. 

And  we  are  very  serious  about  our 
guarantee  on  compatibility.  And  keep 
in  mind  that  unlike  some  of  our  com- 
petitors, our  compatibility  guarantee 
includes  3Com,  Novell,  and  IBM  Token 
Ring  networks. 

Beyond  networking  applications, 
many  of  you  have  started  developing 
Ijetter  software,  designing  more  intri- 
cate CAD/CAM  projects,  creating 
bigger  spreadsheets,  sorting  larger 
databases,  and  running  virtually  all 
types  of  PC  software  in  less  than  half 
the  time  you  used  to.  One  customer 
excitedly  called  us  to  say  that  he  had 
cut  the  time  to  sort  his  database  from 
over  15  minutes  to  less  than  3  minutes. 

Hard  drives  are  available  on  all  of  our 
systems  in  the  following  configurations: 
20MB;  30MB;  40MB;  70MB;  80MB; 
115MB  or  higher  capacities  with  RLL 
controllers.  Tape  back-up  units,  moni- 
tors, software,  and  other  prt>ducts  are 
available  at  competitive  prices — just  ask! 


Our  30-day  money-back  guarantee  is 
unmatched.  If  you  are  not  satisfied 
with  any  of  our  products,  call  our 
Customer  Service  number  within  30 
days  of  our  ship  date  and  we  will 
personally  send  a  UPS  truck  to  your 
place  of  business  (or  home) — at  our 
expetise — to  pick  up  the  product  (in  new 
condition,  please),  and  we'll  make 
certain  you  receive  an  immediate  100% 
refund  or  exchange.  No  restocking 
fees.  No  shipping  charges  deducted. 

Like  our  guarantee,  our  2  year  parts 
and  labor  warranty  is  unsurpassed.  If 
you  have  any  problem  that  our  Techni- 
cal Support  team  cannot  correct  over 
the  phone,  just  obtain  an  RMA#  and 
ship  your  system  back  to  us.  We  will 
repair  or  replace  it  within  48  hours.  At 
no  charge  during  your  first  2  years  of 
ownership. 

Buy  with  confidence  from  PC  Values, 
the  premier  personal  computer  prod- 
ucts cataloger.  Factory  direct  prices  on 
our  products .  .  .  name  brand  prtxiucts 
.  .  .  30-day  money-back  guarantee  .  .  . 
2  year  parts  and  labor  warranty  .  . .  Call 
us  today,  800-638-1900  nationwide.  Or 
if  the  lines  are  busy,  we  can  be  reached 
at  415-461-0811. 


PC  VALUES  LOW  PRICES 


VALUE  PC-386  BASE 
SYSTEM  CONFIGURATION 

Guaranteed  Compatibility 
Intel  80386  Processor 
32-bit  Architecture 
Socket  for  80287  Coprocessor 
(Adapter  for  80387  avail.) 
16,  8,  6,  4.77MHz  Switchable 
32-bit  RAM:  1MB  exp.  to  2MB 
(2MB  &  8MB  piggybacks  avail.) 
(lOON  static  column  RAM) 
Expanded  Memory  Management 
Software  (for  Lotus/Intel  EMS) 
Phoenix  386  BIOS 
Network  Compatibility:  3Cam, 
Novell,  IBM  Token  Ring 

1  Serial  &  1  Parallel  Port 
Real  Time  Clock  Calendar 
4  Drive  Controller 
1.2MB  Floppy  Drive 
(3'/2"  1.44MB' Drives  Available) 
Slots:  1  -  32  bit  (piggyback); 
4  -  16  bit;  2  -  8  bit 
220  Watt  Power  Supply 
101-Key  Enhanced  Keyboard 
FCC  Class  "B"  Approved 

2  Year  Parts  &  Labor  Warranty 


QTY.  6-10 

QTY.  2-5 

QTY.  H. 

Value  PC-386 

(Base  System) 

$2,595 

$2,695 

$2,7')>^ 

Value  PC-386/40 

(W/40MB  28MS  HD) 

$3,295 

$3,395 

$3,495  > 

Value  PC-386/70 

(W/70MB  28MS  HD) 

$3,595 

$3,695 

$3,795 

Value  PC-386/80 

(W/80MB  28MS  HD) 

$3,795 

$3,895 

$3,995 

— . 


Dealer  inquiries  welcome,  call  (415)  461-0811. 


FACTORY  DIRECT 
PRICES 

Up  to  50%  Off 
Comparable  Retail 

DELIVERY  IMMEDIATE 

Wc  ship  within  24  to  48  hours 

We  pay  shipping  within  the  Continen- 
tal U.S..  Cash,  check,  money  order, 
wire  transfer,  VISA  and  MasterCard 
accepted. 


900  Larkspur  Landing  Circle 
Suite  165 
Larkspur,  CA  94939 

TO  ORDER  OR  TO  REQUEST  A  FREE 
CATALOG,  CALL  TOLL  FREE 
NATIONWIDE  800-638-1900. 
Or  mail  your  order  to:  PC  Values,  900 
Larkspur  Landing  Circle,  Suite  165, 


Larkpsur.  CA  94939. 
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■  POWER  USER 


fiv  way  of  explanation,  when  dBASE 
processes  the  relationship  SET  in  Area  B, 
it  dutifully  notes  that  what  it  should  FIND 
in  Area  C  is  the  part  number  in  Area  A. 
dBASE'i  designers  never  expected  the 
program  to  he  used  in  this  way,  so  the  code 
must  be  very  robust  to  break  new  ground. 

Another  delightfid  resuh  is  that,  even  if 
the  first  relation  doesn't  FIND  successfully 
in  Area  B  (which  is  then  at  End-of-File), 
the  second  relationship  into  Area  C  will 
still  be  processed.  Not  .so  surprising,  on 
reflection,  since  the  value  of  A->partno 
stays  the  same  no  matter  what's  going  on 
in  Area  B. — Brad  Stark 


A  ROUNDO  ABOUT  ANSWER 

A  peculiarity  with  dBASE  III  Plus  is  that 
while  its  ROUNDO  function  properly 
rounds  5.5  up  to  6.0.  -5.5  gets  rounded  to 
-5.0,  not  to  -6.0.  If  you're  not  careful, 
offsetting  accounting  entries  will  not  bal- 
ance whenever  ROUNDO  rnust  make  a 
decision  precisely  halfway  between  two 
values. 

The  ABS()  function  is  a  gtxxl  work- 
around. For  example,  when  multiplying 
gross  and  rate  to  find  commission,  enter 

.   comm=ROUN (ABS (gross) 

*rate,0) *ABS(gross)/gross 

[The  above  must  be  entered  as  a  single, 
unbroken  line. — Ed.  j  The  first  half  calcu- 
lates the  absolute  value  of  the  commission; 
dividing  absolute  gross  by  gross  provides 
the  correct  sign. 

Incidentally.  I  have  not  encountered  a 
similar  problem  with  Lotus's  1-2-3. 

Brian  Danenberg 

San  Francisco.  California 

Lotus  is  right:  decimals  of  .5  or  greater 
should  '  'round  up' '  to  the  next  larger  inte- 
ger. dBASE  III  Plus  properly  rounds  neg- 
ative numbers  from  -5.51  through  -5.9 
'  'up' '  to  -6.0  and  .should  do  the  same  for 
-5.5.— Brad  Stark 


DROP  CAPS  WITH  WORD 

Drop  caps,  in  which  the  first  letter  in  a 
paragraph  is  larger  than  the  remaining  text, 
are  a  standard  element  of  many  reports, 
brochures,  and  newsletters.  Microsoft 
Word  will  let  you  print  drop  caps  by  com- 
bining the  side-by-side  paragraph  feature 
with  your  printer's  larger  type  fonts. 


Type  a  return  after  the  first  letter  of  the 
paragraph.  Highlight  that  character  and 
press  <Esc>-F(ormat)-P(aragraph).  Set 
the  right  indent  to  be  .3  to  .5  inches  less 
than  the  current  line  length — the  actual 
amount  will  depend  on  the  type  size  you 
choose.  Next,  set  the  "line  space"  field  to 
a  value  that  is  half  the  point  size  of  the  font. 
For  example,  set  to  '  '9  pt' '  for  an  1 8-point 
font.  Set  the  "side-by-side"  field  to  yes. 
Then  press  Enter. 

With  the  character  still  highlighted, 
hold  down  the  Shift  key  and  press  Enter. 
This  forces  the  character  into  the  drop-cap 
pocket.  Then  press  <Esc>-F(ormat)- 
C(haracter)  and  forniat  the  character  to  the 


■  While  the  dBASE  III 
Plus  ROUNDO  function 
properly  rounds  5.5 
up  to  6.0,  —5.5  gets 
rounded  to  —5.0. 
The  ABS()  function 
is  a  good  work-around. 


font  and  point  size  you  desire. 

Next,  highlight  any  portion  of  the  full 
paragraph  and  press  <Esc>-F-P  again. 
Set  the  left  indent  to  .3  (to  .5)  inches,  the 
right  indent  to  0.  line  spacing  to  I  line,  and 
side-by-side  paragraph  to  yes.  To  get  the 
text  to  wrap  around  the  drop  cap,  select  the 
first  character  of  the  third  line  and  press  re- 
tum.  Format  this  as  a  normal  paragraph, 
with  no  indent  left  or  right  and  with  side- 
by-side  set  to  no. 

This  method  works  best  with  flush-left 
layouts.  The  measurements  given  are  sug- 
gestions only,  and  will  vary  with  different 
fonts  and  point  sizes. 

David  M.  H.  Butler 
Seattle,  Washington 

This  trick  obviously  works  best  for  laser 
printers.  Be  aware,  too,  that  it  won't  work 
unless  you  have  a  large  range  of  font  sizes 


available.  With  the  IBM  Graphics  Printer, 
for  example.  Word  only  gives  you  the 
range  from  8  to  16  points,  which  doesn't 
give  you  a  large  enough  first  letter  for  the 
desired  effect.  Also,  this  is  probably  more 
work  than  you  want  to  do  on  a  regular  ba- 
sis. (Now  you'll  appreciate  the  value  of  a 
page  layout  program! — Ed.)  Once  you've 
determined  the  proper  settings,  you  might 
like  to  automate  the  procedure  with  a  mac- 
ro, using  ProKey  or  the  like. 
— M.  David  Stone 


RUNNING  PROGRAMS  FROM  WORD 

While  Micro.soft  Word''>  Escape  Library 
Run  command  lets  you  run  IX)S  com- 
mands, it  returns  you  to  Word  after  a  single 
command.  This  makes  it  impossible  to  run 
a  program  if  you  must  change  directories 
first.  It's  also  clumsy  if  you  have  to  run 
several  commands — looking  at  the  direc- 
tory and  erasing  individual  files  to  free  disk 
space,  for  example. 

You  can  obviate  this  difficulty  simply 
by  issuing  COMMAND  as  the  command 
to  run.  This  loads  a  second  COMMAND 
.COM  and  lets  you  issue  as  many  com- 
mands as  you  like.  When  finished,  just 
type  EXIT  to  return  to  Word.  For  safety's 
sake,  however.  I  recommend  you  save 
your  Word  document  before  doing  this. 

Ronny  Richardson 
Chamblee.  Georgia 

You  can  work  this  trick  with  any  program 
that  lets  you  run  a  DOS  command  reliably. 
In  fact,  you  can  run  as  many  layers  of 
C0MMAND.COM  and  programs  as  will 
fit  in  memory,  then  exit  your  way  back  to 
the  original  program  you  started  with,  lay- 
er by  layer.  Alas,the  trick  does  not  work 
with  WordStar  3.3's  flaky  Run  a  Program 
command,  but  it  does  work  with  Word- 
Star. Version  4.0. — M.  David  Stone 


SHARE  YOUR  POWER 

Tell  fellow  users  about  your  latest  techni- 
cal tips  for  hardware  and  software  applica- 
tions through  Power  User,  and  we'll  pay 
you  $50  for  your  trouble .  plus  an  extra  $25 
if  you  submit  it  on  a  disk.  If  you  send  a 
disk,  please  include  a  printout  of  your  sub- 
mission to  ensure  against  damage  in  tran- 
sit. Mail  your  contributions  to  Power  User. 
PC  Magazine,  One  Park  Avenue,  New 
York,  NY  10016.  Hi 
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Create  a  couple  of  utilities  tliat  set  colors  and  clear  43 -line  EGA  screens;  and  how  to  tell  your 
programs  what  kinds  of  displays  you' re  using. 


EGA  COLOR  CLS 

In  Volume  5  Number  15.  Charles  Pelzold 
created  an  EGA-aware  clear-screen  pri> 
gram  called  CS.COM.  It's  simple  to  add  3 
bytes  to  adapt  his  program  so  that  it  will  set 
the  colors  in  addition  to  blanking  the 
screen. 

In  the  listing  for  the  original  CS.COM 
program  (Figure  1)  INT  lOH  is  called  a 
fifth  time,  with  AX=06(X).  to  clear  the 
screen.  The  BX  register  was  left  un- 
touched to  preserve  the  existing  screen  col- 
ors. To  color  your  screen,  simply  load  the 
BX  register  with  your  favorite  color  attri- 
butes before  AX  is  loaded.  Then,  when 
INT  I  OH  is  invoked  to  clear  the  screen. 
BX  will  color  your  screen. 

To  do  this,  add  the  single  line 

MOV  BX.#((iPP 

where  #  represents  the  hex  value  of  the 
background  color  and  (<i  represents  the 
hex  value  of  the  text  color.  For  bright  yel- 
low (E)  text  on  a  red  (4)  screen,  the  instruc- 
tion would  be 

MOV  BX.AEW 

If  you  try  this,  add  the  new  line  right  below 
the  SUB  CX,CX  and  above  the  MOV 
AX  .0600.  so  that  part  of  the  listing  looks 
something  like 

SUB  CX.CX 
MOV 

MOV  AX,06P0 

Then  adjust  the  file  length  by  changing  the 
42  directly  above  the  W  to  45. 

J.  K.  Bane 

Pittsburgh.  Pcnn.sylvania 


Be  careful  when  picking  a  color  not  to 
choose  a  background  (the  left-hand  digit 
represented  by  the  #)  higher  than  7.  This 
is  a  handy  program,  since  the  normal  DOS 


N  CS 

.COM 

MOV 

AH,0E 

A 

INT 

10 

NOV 

0L,18 

MOV 

AH, 08 

SUB 

BH,BH 

INT 

10 

MOV 

AX, 1130 

PUSH 

BX 

INT 

10 

MOV 

BH,  AH 

MOV 

AH,0F 

HOV 

DX,CX 

INT 

10 

SUB 

cx,cx 

DEC 

AH 

MOV 

AX, 0600 

MOV 

CH,DL 

INT 

10 

MOV 

CL,  AH 

POP 

BX 

MOV 

AH,  00 

SUB 

DX,DX 

CMP 

AL,e7 

MOV 

AH,  02 

JZ 

011D 

INT 

10 

CMP 

AL,03 

INT 

20 

JA 

012D 

MOV 

DL,2e 

RCX 

MOV 

AH, 02 

42 

INT 

21 

W 

MOV 

AL,08 

Q 

CLS  won't  clear  more  than  25  lines,  and 
many  users  work  in  the  EGA  43-line  mode. 

However,  while  the  CS.COM  program 
will  clear  a  43-line  EGA  screen,  it  changes 

Figure  1 :  CS.SCR  script  for  EGA-aware 
screen-clearing  program.  Hit  the  Enter  key 
after  typing  each  line,  especially  the  last  one, 
and  leave  a  blank  line  above  RCX.  Put  this  file 
in  the  .same  directory  as  DEBUG.COM, 
Version  2.0  or  later,  and  type 
DEBUG<CS.SCR  to  create  it.  To  add  a  screen 
color,  right  below  the  SUB  CX.CX  and  above 
the  M0VAX.()6tX)  lines,  add  the  line  MOV 
BX,^(o  00 1  where  #  represents  the  hex  value 
of  the  background  color  and  (a  represents  the 
he.x  value  of  the  text  color -.for  bright  yellow  (E) 
text  on  a  red  (4)  screen,  the  instruction  would 
he  MOV  BX.4E00).  Then  change  the  42  on  the 
third  line  from  the  bottom  to  45 . 


100   •  CLSEGA.BAS  —  creates  CLSEGA.COM  (EGA  43-line  color  CLS) 

110  '  based  on  C.  Petzold's  EGA43.COM  —  for  EGAs  only  I 

120  DIM  H{80):FOR  A=l  TO  80:READ  A$:H (A) -VAL ( "iH "+A$) 

130  T«T+(H(A) ) :NEXT:IF  TO 7757  THEN  PRINT  "DATA  ERROR":END 

140  COLOR  3,0: CLS: PRINT  "Pick  background :": COLOR  0,7: PRINT  "0"; 

150  COLOR  ,0:FOR  A=l  TO  7: COLOR  A, 0: PRINT  STR$ (A) ;: NEXT: PRINT 

160  CS»INPUT$(1) :IF  INSTR ( "0123 4567 ", C$) -0  THEN  140  ELSE  B?"C5 

170  COLOR  3: PRINT  "Pick  foreground:  " 

180  COLOR  0,7:PRINT  "0";:COLOR  ,0:PRINT  CHRS(32); 

190  FOR  A-1  TO  15:C0L0R  A,0:PRINT  HEX$ (A) ; CHR$ (32) ; :NEXT: PRINT 

200  C$«INPUT$(1) :IF  INSTR ( "0123 4567 89ABCDEFabcdef ", C$) '0  THEN  140 

210  IF  C$-B$  THEN  170  ELSE  H ( 43 ) =16*VAL ( "iH "+B$) +VAL ( "fcH "+CS) 

220  OPEN  "CLSEGA.COM"  AS  #1  LEN-1:FIELD  11,1  AS  D$ 

230  FOR  B<=1  TO  80:LSET  D$°CHR$  (H  (B)  )  :  PUT  «1 :  NEXT:  CLOSE : END 

240  DATA  B8,12,11,B3,00,CO,10,29,C0,8E,D8,FF,36,87,04,80 

250  DATA  0E,87,04,01,B9,00,06,B4,01,CO,10,8F,06,87,04,BA 

260  DATA  B4,03,B8,14,07,EF,B8,00,06,B7,5E,31,C9,BA,4F,2A 

270  DATA  CD, 10, B4, 02, 30, FF, 31, D2, CD, 10, CO, 20, 74, 03,06,07 

280  DATA  00, A0, 67, 46, 32, 06, 69, 46, 22, CS, 22, CI, 74, 03, C6, 07 


Rgure  2:  CLSEGA  BAS  creates  CLSEGA  .COM  to  set  EGAs  in  43-line  mode,  set  user-defmed 
colors,  ami  clear  the  .screen. 
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INSET  2 


Have  you  considered 
desktop  publishing 

but  didn't  want  to  leave 
your  wordprocessor? 

Then  you  need  INSET! 


PRODUCTIVITY 


Text  and  graphics  integration. 

INSET  is  a  memory  resident  program  which 
will  INSET  screen  images  into  your 
printouts  You  can  use  screens  captured 
from  your  own  graphics  package  or 

...create  your  own  graphics 
with  INSET! 

INSET  has  its  own  pop-up  graphics  features 
which  allow  you  to  create,  place,  resize  and 
preview  images  anywhere  in  your  document. 


IC:'*"      ACME  WIDGETS 


'Considering  how  completely  INSET  changes 
the  basic  nature  of  the  output  of  standard 
application  programs,  the  simplifily  of  the 

program  itself  is  astonishing  '      —  PC  Week 

'INSET  can  be  highly  recommended  to  any- 
one who  needs  to  mix  text  and  graphics 
in  printed  output'  —  LOTUS  Magazine 

INSET  requires  95k  memory 
Supports  most  laser  and  dot  matrix  printers. 
Graphics  boards  supported  are  IBM  CGA  & 
EGA.  Hercules,  and  AT&T  DEB 
Works  with  LOTUS  1-2-3.  Wordperfect. 
Wordstar,  Multimale  Advantage.  Microsoft 
Word.  OtficeWriter  and  most  report 
generation  software 

Introductory  Price  $99 


I  30  day  money  back  guarantee 


For  orders  and  information  call: 
1-800-828-8088 
American 
Programmers  Guild,  Ltd. 

I        12  Mill  Plain  Road 
Danbury.  CT  06811 
Softmirel       Tel.  203-794-0396 


USER-TO-USER 


the  current  number  of  lines.  If  you  want  a 
single  program  to  set  the  number  of  lines 
on  an  EGA  screen  to  43,  set  the  colors, 
and  then  clear  the  screen,  you  can  adapt 
Petzold's  EGA43.COM  routine.  The 
CLSEGA.BAS  program  in  Figure  2  will 
ask  you  for  the  colors  you  like  and  create  a 
custom  CLSEGA.COM  file  for  you. 

EGA  DETECTOR 

With  EGAs  increasing  in  popularity,  pro- 
grammers now  liave  to  test  for  them  in  ad- 
dition to  MDAs  and  CGAs.  Unfortunate- 
ly, IBM  has  not  made  it  easy  to  identify  the 
presence  (and,  more  importantly,  the  ac- 
tivity) of  an  EGA. 

Version  2.0  of  Microsoft  Word  was  one 
of  the  first  programs  to  take  advantage  of 
the  EGA.  However,  the  method  it  used  to 
detect  the  presence  of  an  EGA  was  both 
awkward  and  unsupported  by  IBM.  Em- 
bedded near  the  beginning  of  IBM's  EGA 
ROM  BIOS,  at  location  C000:001E,  are 
the  letters  "IBM".  Word  2.0  tests  for  the 
presence  of  these  letters  in  the  copyright 
notice,  and  if  they  are  found  it  assumes  that 
an  EGA  is  available. 

It's  curious  that  Microsoft  chose  this 
method,  as  IBM  includes  a  warning  in  the 
EGA  Technical  Reference  manual  about  a 
similar  misuse  of  its  BIOS.  At  location 
C000:0000,  a  2-byte  signature  appears 
(0AA55H)  that  identifies  a  valid  adapter 
ROM  module  to  the  POST  routine.  IBM 
explicitly  states  in  the  documentation  that 
this  signature  is  not  to  be  used  as  an  EGA 
presence  test.  However,  if  you  were  to  dis- 


assemble the  MODE  command  (which  al- 
lows the  user  to,  among  other  things,  set 
the  mode  of  the  video  adapter  or  change 
monitors  in  a  two-monitor  system),  you 
would  find  the  code  fragment  shown  in 
Figure  3. 

Here,  IBM  disobeys  its  own  warning 
and  uses  the  BIOS  signature  to  test  for  the 
presence  of  an  EGA  card. 

A  far  more  conventional  test  for  the 
presence  of  an  EGA  is  to  use  the  extended 
BIOS  features  available  in  the  EGA's 
ROM.  When  an  EGA  is  present,  interrupt 
lOH  (the  video  interrupt)  is  vectored  to  the 
EGA's  ROM,  and  interrupt  42H  is  used  to 


■  With  MODE, 
IBM  disobeys  its  own 
warning  and  uses  the 
BIOS  signature  to 
test  for  the  presence 
of  an  EGA  card. 


revector  the  old  planar  ROM  video  inter- 
rupt. Thus,  the  extra  EGA  features  are 
available  through  interrupt  lOH. 

One  of  these  extended  features  is  called 
Alternate  Select.  Its  major  function  is  to 
select  the  Alternate  Print  Screen  routine. 


MOV 

AZ,0C000H 

move  segment  address.. 

MOV 

ES,AX 

; 

into  es  register 

CMP 

WORD  PTR  ES:0,0AA55H 

is  it  the  signature  ? 

JNZ 

; 

jump  if  true 

Figure  3:  Code  fragment from  MODE.  COM  that  tests  for  EGA  ROM. 


MOV  AB,12H 

;  function  12B 

MOV  BL,1BR 

;  subfunction  10B 

IMT  10B 

J  video  interrupt 

This  function  returns 

the  following  information: 

Register 

Description 

BB 

node  in  effect  (color  or  mono) 

BL 

memory  on  EGA  (0lB-64k,  e2B-128k,  etc.) 

CB 

feature  bits 

CL 

EGA  switch  settings 

Figure  4:  Code  fragment  used  to  request  EGA  irrformation,  and  table  to  interpret  codes  returned. 


QRCLE 153  ON  READER  SERVICE  CARD  MAGAZINE   ■    AUGUST  1987 

484 


TO 
U 
M 
40 
» 
M 


NT 


Mm 

AIVD  HERCULES 


EGA 


Mitsubishi  Diamond  Scanr 
The  New  Standard 
In  Multi-Application  Monitors* 


Introducing  Model  AUM-1371A— The  Single 
Solution  Monitor  Ideally  Suited  For  Applications 
Ranging  From  Monochrome  Text  To  FuU'Color, 
High  Resolution  Graphics. 

Introducing  the  newest,  most  versatile  high  resolution  color 
monitor  in  the  industry  today— Mitsubishi's  Diamond  Scan 
(Model  AUM-1371A). 

Actually  five  monitors  for  the  price  of  one,  the  Diamond 
Scan  delivers  everything  you'll  ever  need  in  a  multi-application 
monitor.  Including  full  compatibility  with  the  IBM*  PGC/ 
EGA/CGA/MDA  and  Monochrome  Hercules  graphics 
boards.  And  for  even  greater  flexibility,  the  Diamond  Scan  also 
accepts  NTSC  video  input. 

Exceptional  design  characteristics  allow  for  a  resolution  up 
to  maximum  800  horizontal  dots  and  maximum  560  vertical 
lines  on  a  OV  viewing  area.  What's  more,  Mitsubishi's 
Diamond  Scan  incorporates  propri- 
etary auto-scan  circuitry  which 
automatically  locks  onto  any  hor- 
izontal frequency  from  15.6KHz  to 
35.0KHz,  and  any  vertical  frequency 
from  45Hz  to  75Hz. 


Other  advanced  design  features  include  a  high  resolution 
CRT  with  .31  dot  pitch,  automatic  screen  image  adjustment, 
sup>er-high  contrast  panel  glass  for  improved  visibility  and 
Diamond  Matte*  coating  for  maximum  glare  reduction.  All 
packaged  in  a  compact,  ergonomically  styled  plastic  cabinet 

7TL  Jnjmt  D-9  Pin 
Cable  Assignments 

and  Signal  Levels  _         ,  ,  ^  ^  ^  ^  ^ 


Analog  Input  D-25  P: 
Cable  Assignments 
and  Signal  Levels 

NTSC  Video  Input 

Move  up  to  Mitsubishi's  Diamond  Scan— the  new  standard 
in  performance  and  versatility  by  which  all  others  will  be 
compared. 

For  additional  information  and  the  location 
of  your  nearest  distributor,  call  Mitsubishi  today 
at  1-800-556-1234,  Ext.  54.  In  California,  call 
1-800-441-2345,  Ext.  54.  Mitsubishi  Electronics 
America,  Inc.,  Computer  Peripherals  Division, 
991  Knox  Street,  Torrance,  CA  90502. 


Graphic  Board  Compatibility* 

□  Orchid  Turbo  PGA 

□  Orchid  Turbo  EGA 

□  Sigma  Designs  Color  400 

□  Video  7  Vega-Deluxe 

□  Intergraph  Plus  4 

□  Paradise  Auto  SW  EGA 


□  VMI  PGA 

□  Pfersyst  BoB/16 

□  Hercules 

□  IBM  PGC,  EGA,  CGA 

□  AST  Research  AST-3G/Model  I 

□  ATI  Graphics  Solution/EGA  Wander 


We've  Got  A  Great  Picture 
In-Store  For  You. 


'Partial  List  Only 


A 


MITSUBISHI 
ELECTRONICS 


Diamond  Scan  is  a  tradeTnark  oTMltHibishi  Electronics.  IBM  is  a  rrgistrrcd  irademaric  of 

International  Business  Machines  Corp.,  Diamond  Matte  is  a  registered  trademark  of  Mitsubishi  Electric  Corpi 
€>  19B7  Mitsubiahi  Elcctrocuci  America,  Inc. 
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•HMK 

EQU 

fSllllfSB 

t  MASK  POR  IHPO  BYTE    [CCA  ACTIVE) 

AS5UNE 
NOV 

OSiBIOS.DATA 
AH, IHPO 

)  GET  INPO  BYTE  PROM  RON  DATA  AltIA 

•I08_DATA 

SEGNEHT  AT  4fB 

)  RON  BIOS  DATA  AREA 

CS 

POP 

DS 

t  RETUm  TO  DATA  SEC  -  CODE  SEC 

ORG 

•  7H 

ASSUME 

DS I  CODES EC 

nro 

DB 

7 

f  GCA  IHPO  BYTS 

AND 
JNZ 

AH.BMASX 
EG  A_  NOT.  ACT 

;    ISOLATE  EGA  ACTIVE  BIT 

I   EGA  DOES  NOT  HAVE  ACTIVE  MONITOR 

BIOS_DATA 

ENDS 

CMP 
JNE 

BH.fH 

EGA. MONO 

t    IS  nONOCHRONE  CONNECTED  TO  BGA? 
I  YES,  SO  DISPLAY  MONO  MESSAGE 

COOUBG 

SBCNCHT  PJUtA  PUBLIC  'CODE' 

LEA 

DX.ACTIVE.COLB 

J  NO,   SO  DISPLAY  COLOR  MESSAGE 

ABSUKE 

CSiCODCSBG 

J  MP 

SHORT  DISPLAY. MSG 

OltC 

IBIH 

I  HUST  POR  CON  PILES 

BCJCKIT.ACri 

BBCIN: 

LEA 

DX, NOT. ACTIVE 

t  LOAD  ADOBUS  (V  NOT-ACTIVE  MESSAGE 

PUSH 

CS 

1  DATA  SEMENT  -  CODE  SGGKCMT 

JMP 

SHORT  DISPLAT.HSC 

POP 

DS 

ASSUME 

DSi  CODES  EC 

EGA_K»IOi 

;  LOAD  AD0RU8  OP  MONO  NCSSACB 

LEA 

DX,ACTIVE.K)HO 

NOV 

AII,12K 

;  PUHCTION  12H  (ALTERMATE  SELECT) 

HOV 

BL.IBH 

I  SUB-FUNCTION  1«H   {RETURN  BGA  IHPO) 

DI SPLAT. H8Ct 

INT 

IIH 

I  VIDEO  INTERRUPT 

NOV 

AH,9H 

t  PUHCTION  »H  (PRINT) 

CUP 

BL.lfH 

I  HAS  BL  CHANCED? 

INT 

21H 

I  DOS  rVNCTION  CALL 

JNE 

ECA^BIOS 

;  YES,   SO  WE  HAVE  AN  CCA  PRESENT 

INT 

2tH 

t  WE'RE  FINISHED 

LEA 

DX.HO.ECA 

;  NO,   LOAD  ADDRESS  OP  NO  BCA  KCSSACE 

JNP 

SHORT  DISPLAy„nSC 

NO_BCA  OB 

tOa.fAH.'SCA  not  pccMHt 

,»Dh,IAti,'>' 

HOT  ACTIVE  DB 

IDH.iAU, >GCA  pr*t«nt 

but 

not  «ctlvt' .tDll,BAh.  *  t* 

■GA_BIOSt 

ACTIVE_NONO  DB 

iD«l,IAH,  '  EGA  active 

with 

■onocbio**  Monitor ' (IDhflAht * S* 

NOV 

AX,BI05_DATA 

1  NOTE  TSE  BIOS.DATA  SBCNEDIT  TO  JUt. . 

ACTIVE_COLR  DB 

fDH.IAH. 'EGA  ACtlVC 

Hlth 

color  aonltoi * ,BDbtBAh, ' S' 

NOV 

DC,  AX 

I    ..AND  INTO  THE  DATA  SECHENT 

Figure  5:  EGATEST.ASM  listing  to  create  EGATEST.COM. 


but  another  of  its  functions  is  to  return 
EGA  information.  Figure  4  shows  the  as- 
sembler code  segment  that  can  be  used  to 
request  EGA  information  and  the  informa- 
tion that  this  function  will  return. 


But  how  can  this  help  us  to  identify  the 
presence  of  an  EGA?  Note  that  the  BL  reg- 
ister is  used  both  on  input  and  to  return  a 
value.  The  standard  ROM  BIOS  interrupt 
I  OH  does  not  have  a  function  12H,  so  the 


BL  register  is  returned  intact  if  there  is  no 
EGA.  Fortunately,  if  there  is  an  EGA,  the 
BL  register  will  retum  a  value  of  OH,  IH, 
2H,  or  3H,  depending  on  the  memory  size, 
but  cannot  return  a  value  of  lOH.  If  the  BL 


READ  9-TRACK 
MAINFRAME  i 
DA1A... 


from  any  1600  bpi  tape  into  your  IBM  PC/XT/AT  or  compatible  with 
Digi-Data's  2000  PC™.  Transfer  data  at  over  1  megabyte/minute, 
in  up  to  64K  blocks  with  our  easy  to  use  DOS/XENIX  software.  Read 
entire  tapes  in  EBCDIC  or  ASCII  or  select  particular  files.  BacKup 
your  data,  either  in  mirror  image  or  by  individual  files. 

Let  Digi-Data,  with  25  years  experience  in  the  manufacture  of 
quality  tape  drives,  resolve  your  data  interchange,  disc  backup  or 
archival  storage  needs  with  a  Oigi-Data  2000  PC.  Call  us  today  at 
(301)  498-0200. 

Digi-Data  also  offers  Series  2000  tape  systems  for  DEC  com- 
puters. And  our  GIGASTORET"  tape  system  provides  DEC  and 
IBM  PC  computers  with  2.5  gigabytes  of  storage  capacity. 

DIGI-DATA  CORPORATION 
8580  Dofsey  Run  Road 
Jessup,  MD  20794-9990 
(301)  498  0200 
Telex  87-580 
■•  . . .  First  In  Value 
In  Europe  contact:  Oigt-Oata  Ltd.  •  Unit  4  •  Kings  Grove  •  Maidenhead,  Bertdhira 

England  SL6  40P  •  TeleplKine  No.  0628  29S5S/6  •  Te<e>  B47720 
"•2000  PC  M  a  iradwnarti  ol  OtgMMa  Coporition  PC/XT/AT  art  irMMmartu  ol  IBM  Cocporuwn. 
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400  Plus  IC 
High  Performance 
Printed  Circuit 
Board  CAD 
for 

$975.00!! 


All  the  features  of  Engineering  Workstation  CAD.  on  XT.  AT  or  386  Personal 
Computers-and  at  an  affordable  price) 

•  Inputs  from  FutureNet",  Oread"  and  Schema"  and  otters 

•  Deslgn-On-The-Fly  at  CRT  without  schematic  input 

•  1  mil  datatiase.  32"  x  32"  area,  up  to  30  layers  &  250-400  IC's 

•  Automatic  and  Interactive  Placement  aids,  including  Dynamic  Rut>l>eft>anding. 
Connection  Length  Minimization  and  Auto  Part  Swapping 

•  Interactive  Routing  on  any  grid  from  1  mil  upwards,  i.e.,  5, 10. 15, 20, 25, 50. 
etc 

•  Thru.  Blind  and  Buried  Vias  of  Standard  and  Micro  size. 

•  True  width  tracks  and  pads  at  the  CRT 

•  Fine  LineOesign-2  and  3  tracks  t)elween  ICs  Track  Segment  thickening  Angles 
at  90. 45  and  down  to  1  degree 

•  Auto  Routing  (optional)  •  Air  Gap  Checking 

•  2-D  Documentation  capability  •  TTL/CMOS  Library  included 

•  Full  SMD  and  Analog  Board  design  supported 

•  Plotting  on  matrix  printer  and  ink  plotter  (Gerber  Optional) 

PADS-PCB  $975.00 

Additional  options  available 
Evaluation  Package  of  all  Software  on  3  Disks  with  Manual  $50.00 

CAD  Software,  inc. 

P.O.  Box  1 142,  Littleton,  MA  01460       (617)  486-9521 
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It's  ironic.  These  days,  modems  bring  the 
world  to  you  at  the  speed  of  light.  But  for  all 
their  awesome  speed  and  power,  these  high- 
performance  machines  just  sit  there  on  your 
desk  like  a  low-tech  toaster 

But  now,  we're  introducing  the  Migent 
Pocket  Modem.  It's  100%  Hayes-compati- 
ble, so  it  works  with  virtually  any  PC:  IBM, 
Apple,  or  whatever  It  runs  at  both  300  and 
1 200  bps.  It  has  a  full  set  of  Hayes  AT  com- 
mands. A  28-character  non-volatile  memory 
Remote  ring  and  tone  sensing.  Busy  and  dial 
tone  monitoring.  And  even  dual  phone  jacks. 

But  that's  where  all  similarities  end.  The 
whole  modem  is  smaller  than  a  3"x  5"  card 
and  works  on  a  9  volt  battery  or  AC  power 
So  you  can  put  it  in  your  shirt  pocket  or  brief- 
case, and  take  it  home,  on  the  road,  or  any- 
where else  you  need  your  PC. 

The  Migent  Pocket  Modem.  If  you'd  like  to 
know  more,  send  in  this  coupon  or  call 
800-633-3444,  Dept.  301 ,  and  ask  for 
Alexis.  We'll  send  you  full  information  and 
the  name  of  your  nearest  dealer  But  in  the 
meantime,  you  may  be  wondering  why  this 
modem  isn't  beige  like  the  rest.  Because  we 
think  it's  about  time  a  high-powered  infor^ 
mation  machine  looked  like  one. 

I  1 

□ Rease  send  me  more  information  about  the  Migent  RDCket 
Modem.  And  send  me  the  name  of  the  dealer  in  my  area. 


NAME 


ADDRESS 


OTY 


STAtg 


"Zip" 


PHONE 


MIGENT 


Send  to:  Migent.  Inc..  865  Tahoe  Bivd  .  Call  Box  6.  Dept.  301, 
Incline  Village.  Nevada  89450-6062.  Attn:  Alexis 


Re9sc«red irademarks  Adple.AppleCompuDer.Haves.HavesMicrocomputerPrQducU. 
IBM.  Intemauonal  Business  Machines  Trademark  Pocket  Modem  Mtgent 
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PRODUCTIVITY 


register  has  changed,  an  EGA  is  present. 

This  procedure  can  be  used  to  identify 
the  presence  of  an  EGA,  but  d(x;s  not  in- 
form us  if  the  EGA  is  active.  If  the  EGA  is 
connected  to  a  color  or  enhanced  color  dis- 
play, wc  can  also  have  a  monochrome 
adapter  and  monitor  installed.  Conversely, 
if  the  EGA  is  connected  to  a  monochrome 
display,  we  can  also  install  a  CGA  and  col- 
or monitor.  If  we  are  going  to  write  any 
hardware-dependent  routines,  we  must 
take  into  consideration  the  possibility  of  a 
two-monitor  system. 

IBM  does  not  provide  a  video  function 
that  allows  us  to  determine  which  adapter 
is  active  if  there  is  more  than  one  installed. 
However,  we  can  use  the  information  in 
the  ROM  BIOS  data  area  to  determine  if 
the  EGA  is  the  active  adapter.  At  absolute 
location  487H,  IBM  defines  a  byte  used  to 
store  EGA  information.  Bit  3  of  this  byte 
(using  the  notation  that  bit  0  is  the  low-or- 
der bit)  informs  us  if  the  EGA  is  the  active 


100  '  Program  for  creating  EGATEST.COM  —  Terry  P.  Sanderson 
110  CLS:PRINT  "Checking  DATA;  please  wait..." 

120  FOR  B-1  TO  12!F0R  C«l  TO  16:READ  AS:TTL"TTL+VAL ( "iH "+A$) :NEXT 
130  READ  StIF  S-TTL  THEN  150 

140  PRINT  "DATA  ERROR  IN  LINE" ;B*10+190 ; "  --  REDO":END 
150  TTL-0: NEXT: RESTORE 

160  OPEN  "EGATEST.COM"  AS  #1  LEN-1: FIELD  #1,1  AS  D$ 
170  FOR  B=l  TO  12!F0R  C=l  TO  16:READ  A$ 

180  LSET  D$-CHR$(VAL("6H"+A$)) :PUT  #1:NEXT:READ  DUMMYStNEXT 
190  CLOSE: PRINT  "EGATEST.COM  CREATED" 

200  DATA  0E,1F,B4,12,B3,10,CD,10,80,FB,10,75,06,8D,16,3E,1402 
210  DATA  01,EB,25,B8,40,00,8E,D8,8A,26,87,00,0E,1F,80,E4,1591 
220  DATA  08,75,0B,80,FF,00,75,0C,8D,16,98,01,EB,0A,8D,16,1372 
230  DATA  52,01,EB,04,8D,16,71,01,B4,09,CD,21,CD,20,0D,0A,1286 
240  DATA  45, 47, 41, 20, 6E,6F, 74, 20, 70, 72, 65, 73, 65, 6E, 74, 0D, 1388 
250  DATA  0A, 24, 0D, 0A, 45, 47, 41, 20, 70, 72, 65, 73, 65, 6E, 74, 20, 1107 
260  DATA  62,75,74,20,6E,6F,74,20,61,63,74,69,76,65,0D,0A,1391 
270  DATA  24, 0D,0A, 45, 47, 41, 20, 61, 63, 74, 69, 76, 65, 20, 77, 69, 1188 
280  DATA  74,68,20,6D,6F,6E,6F,63,68,72,6F,6D,65,20,6D,6F,1583 
290  DATA  6E,69,74,6F,72,0D,0A,24,0D,0A,45,47,41,20,61,63,1071 
300  DATA  74, 69, 76, 65, 20, 77, 69, 74, 68, 20, 63, 6F,6C,6F, 72, 20, 1523 
310  DATA  6D,6F,6E,69,74,6F,72,0D,0A,24,00,00,00,00,00,00,835 


Figure  6:  EG ATEST.B AS  program  to  create  EGATEST.COM. 


PC  LIGHT  PEN 


m  HEI  ino. 

Box  5000 
Victoria,  MN  55386  •  612-443-2500 
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Speed  up  data  entry  with  HEI's 
"Fast-Point"™  light  pen  for  IBM* 
PC  computers  and  compatibles. 
Ideal  for  cursor  control,  menu  and 
icon  picking,  interactive  graphics,  and  other 
data  entry  tasks. 

"Fast-Point"  plugs  into  the  IBM  PC 
color  graphics  board  light  pen  port,  or 
monochrome  graphics  board  light  pen 
port  where  applicable.  It's  compatible 
with  standard  IBM  BASIC  light  pen 
statements  and  functions.  HE!  light  pens 
are  sold  with  technical  documentation, 
and  implementation  software  on  diskette. 

HEI  is  a  leading  supplier  of  high- 
performance  light  pens  for  computer 
graphics,  CAD,  CAI  and  other  applications 
with  over  50,000  devices  in  the  field.  Put  an 
HEI  "Fast-Point"  pen  to  work  on  your  PC. 
(From  $140  to  $195) 

(HFI  1%  i  md|or  supplier  of  OEM  graphics  lermiiMl  light  pens. 
Call  or  write  for  iniormalion.) 

•Re({t".iere<l  Trademjrk  of  InternalionjI  Business  Machines 


A  world  of  information 
at  your  fingertips. 

It's  as  simple  as . . . 


h  world  of  information  is  at  your  fingertips  through  Automated  Language  Processing  Systems'  newest  software  product, 
ABC  WORD".  This  translator's  and  writer's  assistant  program  provides  access  to  reference  dictionaries  (monolingual,  bilingual 
and  thesaurus)  from  within  your  word  processor 

ABC  WORD  can  be  accessed  from  a  number  of  popular  word  processors,  including  WordPerfect " ,  WordStar*,  VolksWriter, 
DisplayWrite*  and  Multimate*. 

Reference  materials  provided  with  ABC  WORD  include  an  English  dictionary  and  thesaurus.  Users  can  incorporate  their 
own  reference  materials  into  separate  user  dictionaries  or  purchase  additional  specialized  or  bilingual  dictionaries. 

ABC  WORD  runs  on  the  IBM  PC/  H®  or  PC/AT®  (or  100%  compatibles)  with  at  least  5i2K  of  memory,  one  hard  disk  drive 
and  PC-DOS  2.1  or  later.  Both  monochrome  and  color  monitors  are  supported. 
IT'S  AS  SIMPLE  AS  ABC. 
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ABC  WORD  is  a  Indemaik 
of  Automated  l.anguage 
Processing  Systmis,  Inc , 
All  other  products  are 
trademarks  of  their 
manufacturers. 


Automated  Language 
Processing  Systems 

S  HEAnQl'ARTERS 
.UP  Systems,  Inc. 
29S  Chipela  Way 
PO.  Box  8~I9 
Sail  Lal<t'  City,  Utah  84108 
Telephone:  1-800-354-5656 
Telephone;  l-80l-584-3(MM) 
Telex:  45.V195  ALPS  PRVO 
Tilffax:  1-801-584-6483 

LKOPL\.\ 
IIFADQIARTERS 
.\LP  Systems,  SA 
Route  de  Boudrv  14 
CH-2016 
Cortaiilod/ 
Neucliatel 
Switzerland 
Telephone: 
4l.38.44.21.ll 
Telex:  952-751 
Telefax: 
0il.38.42.ll.85 
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Project  Personal  Computer 
Images  Beyond  the  Limits 
of  Your  Small  Monitor 

It  even  preserves  important  elements  dependent 
on  color  by  displaying  them  in  shades  of  gray. 

All  you  need  is  a  personal  computer,  overhead  projector  and  a  Telex 
MagnaByte™  Electronic  Imager  to  instantly  share  your  data  with  a  room  full 
of  people. 

The  MagnaByte  LCD  display  palette*  transforms  anything  that  appears  on 
your  monitor  into  an  electronic  "transparency".  When  placed  on  an  overhead 
projector,  all  your  data  and  graphics  are  simultaneously  projected  onto  any 
wall  or  screen.  No  additional  hardware  or  software  is  required.  Just  connect 
the  palette  and  remote  control  to  the  interface  card  provided  with  MagnaByte 
systems  and  turn  on  the  computer.  The  system  can  be  operated  from  up  to 
30  feet  away  from  the  computer  Exclusive  MagnaByte  circuitry  provides 
quick,  convenient  setup  including  automatic  image  centering. 

MagnaByte  is  compatible  with  IBM's  PC/XT/AT,  the  Apple  II  family  including 
the  GS  series  plus  many  systems  compatible  with  IBM  such  as  Telex's  In- 
telligent Workstations.  Models  come  with  a  multilingual  software  program 
allowing  you  to  capture  and  assemble  information  onto  your  own  presenta- 
tion disc. 

For  a  free  brochure  to  help  you  learn  more  about  this  new  technology  plus 
the  name  of  your  dealer,  phone  or  write  to:  Telex  Communications,  Inc.,  9600 
Aldrich  Avenue  South,  Minneapolis,  MN  55420. 


USER-TO-USER 


adapter.  If  this  bit  is  0,  the  EGA  has  the  ac- 
tive monitor;  if  it  is  1 ,  another  adapter  card 
is  active. 

Following  this,  we  should  again  look  at 
the  values  returned  by  the  previous  video 
function  call.  Register  BH  returns  a  value 
of  OH  if  the  EGA  is  connected  to  a  color 
monitor,  and  a  value  of  I H  if  a  mono- 
chrome monitor  is  attached.  Combining 
this  information,  we  can  Anally  determine 
which  adapter  is  active. 


■  You  can  assemble 
EGATEST.ASM  or  run 
EGATEST.BAS  to 
create  a  short  .COM 
program  to  check  for 
the  presence  and 
activity  of  an  EGA. 


You  can  assemble  the  EGATEST 
.ASM  listing  in  Figure  5,  or  run  the  BA- 
SIC EGATEST.BAS  program  in  Figure  6 
to  create  a  short  EGATEST.COM  pro- 
gram to  check  for  the  presence  and  activity 
of  an  EGA. 

Terry  P.  Sanderson 
Toronto,  Ontario 
Canada 

Programmers  can  adapt  this  to  put  appro- 
priate error  codes  into  AL,  terminate  with 
function  4CH,  and  trigger  an  IF  ERROR- 
LEVEL  test.  Or  they  can  incorporate  this 
basic  code  into  their  own  programs.  Either 
way,  it's  a  shame  IBM  or  Microsoft  didn't 
make  the  process  a  whole  lot  easier. 

SHARE  YOUR  SECRETS 

Tell  fellow  users  about  your  latest  discov- 
ery through  User-to-User,  and  we'll  pay 
you  between  $50  and  $300,  plus  and  extra 
$25  if  you  submit  it  on  a  disk.  If  you  send  a 
disk,  please  include  a  printout  to  ensure 
against  damage.  Mail  your  contributions 
to  User-to-User,  PC  Magazine,  One  Park 
Avenue,  New  York,  NY  10016.  GS 
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Easf^RINT—lfimEasy 
Solutions  to  Printer  £3iaring 
f  from  $79.98  to  $149.98  per  PC. 


Do  you  have  two  or  more  IBM  or  Compati- 
ble PCs,  ATs,  or  Personal  System/2  comput- 
ers that  need  access  to  an  expensive  laser 
printer  or  plotter? 

If  so,  Ihen  select  the  low-cosl  printer 
sharing  solution  that  makes  sense  for  you  from 
ourheeEa-tyPRINT"  Catalog. 

The  ffrtATyPff /AT  catalog  reviews  five  con- 
figurations ranging  from  2  and  :)  PC  starter 
kits  that  let  you  share  up  to  four  printers, 
to  7  and  S  PC  configurati(ms  sharing  up  to 
32  printers.  Using  the  chaining  capability  of 
our  new  advanced  CrossPOINT"  switch,  up  to 
25  PCs  can  share  up  to  four  printers. 

And  you  can  consult  (toll-free)  with  our 
printer  sharing  experts  before  placing  your 
order. 

The  CrossPOINT  switch  makes  the  print- 
ers in  your  office  work  together  as  an  orga- 
nized unit  and  offers  dramatic  economic 
benefits. 

PC  Magazine  in  1985  profiled  the  ideal 
printer  sharing  system.  We  compared  their 
wish-list  against  EasyPRINT,  and  here's  how 
we  stack  up: 

PC  Magazine  Profile  EasyPRINT 

■  Hook  up  any  number  of  Tfes 
PCs  to  a  printer. 

■  Support  your  choice  of: 

I>etter  Quality  Yss  | 

Dot  Matrix  \fes 

l.aser  ¥ss 

Plotter  *s 

■  Large  .segmented  print  ¥bs 
buffer 

■  Accept  all  incoming  print  ¥es 
jobs  no  matter  if  the  printer 
is  busy 

■  Support  mixed  serial  and  Ifes 
parallel  devices. 

■  Any  3-4  users  should  be  Tfes 
able  to  justify  a  joint  purchase 
of  all  three  printer  types. 


'^Best  bargain." 

—PC Magazine,  April  28, 1987 
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Exclusive  Capabilities 

■  Up  to  25  PCs  can  be  chained  using  the 
compact,  advanced  CrossPOINT  .switch. 

■  Modular  telephone  line  cabling  makes 
installation  a  "snap." 

■  Advanced  Forms  Support  .solves  the  paper 
changing  problem  on  a  shared  printer. 
Now  PC  users  can  print  regardless  of  the 
type  of  paper  mounted  on  the  printer 

■  Three  software  packages,  EasyPRINT, 
Print-Q*  and  a  special  version  of  Easy- 
LAN,'^  are  integrated  with  the  CrossPOINT 
switch. 

■  EasyPRINT  and  DOS  take  (iOK,  leaving 
580K  for  memory  intensive  desktop  publish- 
ing programs  such  as  Windows'*^  and 
PageMaker* 

How  lb  Order  Your  Free 
EasyPRINT  Catalog 

Call  for  our  Free  12-page  EaxyPRINT  Catalog 
Tbll  Free  800/835-1.515  in  U.S.  or  Canada,  or 
800/232-7729. 

Catalog  contains  $  100  IVade-in  Coupon.  Send 
your  coupon  along  with  your  old  A/B  switch 
box,  and  we'll  give  you  $100  off  on  any  Vas^- 
PRINT  product  that  itses  a  Cn)ssPOINT  switch. 


Highlights 

■  Expandable — from  2-25  PCs 

■  Supports  serial  and/or  parallel 
printers  in  any  combination 

■  Thtally  automatic 

■  Spooled  printer  services 

■  Cable  lengths  to  5(J0  feet. 

■  Economical — configurations  start 
at  $79.98  per  PC. 


lb  Order  bv  Phone  Call  in  U.S.  or  Canada 
"(800)  835-1515 

Or 

(800)  232-7729 

For  Contif^ratmi)  As.sislancc  &  TtH'hniciil  Questioas 
Call  (50:!)  4«.5-42.'>4  or  (4()K)  7:!8-H:J77 

Place  your  Order  Immediately 
Dealer  Inquiries 
Invited 

Namp      _  -  „   _    .  -. 

Address    .        .   . 


StaU-    _  Zip  .   — 

Telephone  ^    \  —  

Payment:  Visa,  Ma-sterCard.  Check.  COD,  Bank  Draft 

Name  on  Credit  Card  -  - 

Cr.  Card  No.  Exp  Date  _ 

For  European  Sales  and  Reseller  Information  Contact: 
Thisl  International.  Brus.sel/Hruxelles.  Helgium 
H>l:  02/660  8»  24  Mex:  62  Sttt  H-lefax:  02/660  t««i8 
Server  TbchnoloRy,  Inc.,  140  KiferCt. 
Sunnyvale,  CA  94086,  Iblex  .510600:3481 
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Order  Form 


Item 

DeMTiption 

Price 

(jHy  Amount 

EP-200 

EasyPRINT  "Aunex 
Kit  2  PCs.  With 
fasj/mATsollwarp. 

S  159.S.5 

( 

EP-30n 

iSii.'il/m.VT  Starter 
Kit  :t-Prs.  With  (■()M2 
serial  port  and  Easii- 
I'RISTynHvi-iLH: 

t  349.9S 

i 

EP-70O 

Easyl'RISTbn 
7  P('s.  With  Cross- 
POINT switch  and 
EasnfRIST  fn)f\ymv. 

t  899.95 

i 

EP-TiiO 

EaxHPRISTbn 
"•PCs.  With  Cros.s- 
POINT  Switch  and 
l*rint-y '  software. 

$  999.95 

% 

EP-800 

EasyPRINT  fux 
SIK's.  With  Cmss. 
POINT  Switch  and 
special  EasyLAN 
software. 

$1199,95 

% 

California  Residents  add  slate  tax  $  . 

ShippinKCIiarfie  t. 
Ibul  Order  Amoant  t. 


Cui 


How  much  computer 
will  $799  buy? 


About 

this 
mucli 
o( 
a 

COMPM) 


About 

this 

much 

of 

a 

liADING 
EDGE 


About 

this 

much 

of 

an 

EPSON 


With  the  AMSTRAD  PC1512,  everything  Is  included. 


At  last!  A  powerful  IBM-compatible  personal  com- 
puter with  the  popular  "MOUSE"  and  software,  all 
at  an  affordable  price.  No  add-ons  needed,  just 
plug  it  in  and  go! 

Here's  what  you  get: 

Monochrome  monitor,  paper  white  with  16  gray 
levels  -  360kb  double  sided  floppy  disk  drive  - 
512k  memory  -  8086  processor  (8mhz)  -  "mouse" 
-  PC  compatible  keyboard  -  Joystick  port  -  Paral- 
lel and  Serial  ports  -  3  full  sized  PC  compatible 
expansion  slots  -  Complete  user  instructions. 

"FREE"  Software  ($500  retoU  value) 

Microsoft  MSDOS  V3.2  operating  system,  Digi- 
tal Research  DOS  PLUS  operating  system,  Digital 
Research  "GEM  Desktop,"  "GEM  Paint,"  "GEM 
Doodle,"  Locomotive  Software  "Basic  2 '  and  very 
detailed,  clearly  presented  user  manual. 

Optional  Features 

Second  Floppy  disk  drive  or  20  MB  hard  drive, 
RGB  Color  Monitor,  16  colors. 

It's  never  been  easier  to  get  going  on  your 
own  personal  computer  It's  what 
you've  been  waiting  for. 

The  AMSTRAD  PC1512  is  available 
now  at  better  Computer  Dealers  Na- 
tionwide. If  your  dealer  doesn't  have 
them  yet,  write  or  call  and  we'll  tell 
you  where  you  can  buy  one. 


Unit  pictured  with  optional 
RGB  monitor. 


The  complete 
AMSTRAD  PC1512. 

Sole  U.S.  Agent,  Video,  inc. 
1915  Harrison  Rd. 
Longview;  Texas  75604 

214-297-4898 
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PC  TUTOR 


From  transistor  gates  to  assembly  language  instructions,  this  is  the  clearest  explanation  of  a 
computer's  logical  operations  you' re  ever  likely  to  find. 


CHOMPING  AT  THE  BITS 

The  two  assembly  language  mnemonics  I 
find  most  confusing  are  AND  and  OR.  I 
gather  these  two  statements  manipulate 
data  at  the  bit  level,  not  the  byte  level.  But 
all  the  assembly  language  books  I  have 
seen  tell  me  only  that  these  mnemonics 
peifomi  "logical"  ANDs  and  ORs  on  the 
operands — no  great  help  to  novices  who 
aren't  even  sure  what  that  means. 
What  do  AND  and  OR  do? 

Gerald  A.  Monroe 
Lakewo(xl,  Ohio 

Logical  operations  such  as  AND  and  OR 
represent  the  fundamental  building  hUnks 
of  digital  computers.  To  get  a  good feel  for 
what  these  operations  are  all  about,  let's 
begin  by  discussing  bits.  A  bit  is  the  sim- 
plest form  of  information  because  it  can 
exhibit  only  one  of  tn'o  states.  You  can 
think  of  a  hit  as  being  either  Yes  or  No,  On 
or  Off,  True  or  False,  I  or  0. 

Although  the  .subject  of  hits  and  logical 
operations  is  sometimes  approached  in  an 
abstract  mathematical  manner,  bits  are 
very  real.  In  the  hardware  of  digital  com- 
puters, such  as  the  PC,  virtucdiy  every  in- 
terconnection is  a  "bit  carrier."  The 
wires,  the  connections  between  chips  on 
the  circuit  bmirds,  the  connections  within 
the  chips  themselves — all  these  connec- 
tions carry  signals  in  the  form  of  a  voltage. 
This  voltage  represents  a  bit.  In  much  of 
the  hardware  of  the  PC,  a  I  hit  is  repre- 
sented by  a  5-volt  signal  and  a  0  bit  is  rep- 
resented by  a  zero-volt  signal. 

For  instance,  the  8088  microprocessor 
chip  in  the  PC  and  PC -XT  has  20  pins  that 


are  used  to  address  the  memory  chips.  If 
you  were  able  to  '  freeze' '  the  operation  of 
the  PC  and  u.se  a  voltmeter  to  measure  the 
voltages  on  these  20  pins,  you  would  find 
that  each  pin  would  measure  either  0  volts 
(appro.ximately)  or  5  volts  (appro.ximate- 
ly).  From  these  measuremetus  you  could 
then  figure  out  the  20-bit  address  the  8088 
was  output  ting  to  the  memory  chips. 

The  various  integrated  circuit  chips  on 
the  board  manipulate  or  process  data  in 
the  form  of  bits.  They  receive  signals  from 
other  chips  and  send  signals  out  to  other 
chips.  Regardless  of  the  complexity  of 
these  chips,  they  all  contain  transistors 
wired  together  into  small  fundamental 
■  'logic  gates. ' '  These  gates  take  two  input 
signals  (i.e.,  tn'o  bits)  and  create  from 
them  an  output  signal  (another  hit). 

One  simple  logic  gate  is  called  the  OR 
gate.  The  input  to  this  gate  consists  of  two 
.ugnals  (call  them  A  and  B),  each  of  which 
can  he  either  a  0  or  a  I .  The  output  is  a  I  if 


■  Although  the  subject 
of  bits  and  logical 
operations  is  sometimes 
approached  in  an 
abstract  manner,  bits  are 
very  real. 


either  AorB  is  a  I .  You  can  represent  this 
by  a  formula: 

A  OR  B 

You  can  .summarize  what  an  OR  gate  does 
with  a  small  table.  This  table  (and  the  oth- 
ers like  it  in  this  article)  read  from  left  to 
right  as  follows:  For  line  I ,  if  the  A  .state  is 
0  and  the  B  state  is  0,  then  the  result  of  A 
OR  B  is  0.  For  line  2,  if  the  .state  of  A  is  0 
and  the  state  of  B  is  I ,  then  the  re.sult  of  A 
OR  B  is  I ,  and  so  on. 


P 
0 
1 
1 


B 

1 
0 
1 


AORB 

1 
1 
1 


In  theory,  only  two  transistors  are  re- 
quired to  construct  an  OR  gate.  You  can 
think  of  the  transistors  as  switches,  one  for 
each  of  the  inputs.  The  transistors  are 
wired  in  parallel  .so  that  the  output  is  on  (a 
I  bit)  if  either  .switch  is  turned  on. 

A  second  simple  gate  is  called  the  AND 
gate.  The  output  to  this  gate  is  a  I  only  if 
both  inputs  are  I .  Here's  the  formula: 

A  AND  B 


Here's  the  table: 


0 
0 
1 
1 


1 
0 
1 


AANDB 


0 

0 

1 


This  gate  can  aiso  be  constructed  (in 
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Introducing: 


NEW  HYPERTEXT  DA  TABASE 
FOR  IMAGES  OlS  VIDEODISC 
3    Master  your  own  videodiscs. 

Create  custom  slide-shows 

and  storyboards. 

S    Associate  keys  and  text  to 
24.000  full  color  video 
images  per  videodisc. 

S    Virtually  unlimited  images 
per  key  or  unlimited  keys 
per  image  can  be  searched  in 
fractions  of  a  second. 

S    Browse  through  videodisc, 
and  images  find  and  display 
keys  and  text. 

S    AT&T  Targa-compatibie. 

S  Nelworkable 

Latest  version  has  range  and 
wildcard  searches  —  free-form 
and  custom  fixed-form  interfaces. 

Instant 
Image 

TALK 


TM 


Has  all  the  features  of  Instant  Image 

PLUS  SOUND 

J      Associate  up  to  40  seconds  of 
audio  to  each  video  image — 
up  to  67  hours  of  audio  per  disc. 

J      Create  a  pure  audio  database 
that  can  associate  text  to 
24,000  audio  segments  per  disc. 

IDEAL  for  INTERACTIVE  A/V 
TRAINING  •  VIDEO  MANUALS  • 
ANIMATION  •  EXPERT  SYSTEMS  • 
KIOSKS  •  STORY  BOARDS  •  SLIDE 
SHOWS  *  IMAGE  ARCHIVES  • 
MULTI-LINGUAL  PRESENTATIONS. 

Royal  Recovery  Systems,  Inc. 
P.O.  Box  1468 
Plainfield,  NJ  07061 
(201)  753-2835 
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theory)  from  only  two  transistors,  where 
the  two  transistors  are  wired  in  series. 
Like  switches  that  are  wired  in  series,  the 
output  will  be  on  (a  I  hit)  only  if  both 
.switches  are  turned  on. 

Another  important  (although  seemingly 
trivial)  logical  operator  is  called  NOT. 
This  takes  one  input,  which  Til  call  A.  If  A 
is  a  0,  NOT  changes  it  to  a  I .  If  A  is  a  1 , 
then  NOT  changes  it  to  a  0: 

A        NOT  A 


Within  an  integrated  circuit,  the  output 
from  an  OR  gate  can  be  the  input  to  a 
NOT,  so  they  can  function  together  as  rep- 
resented by  this  formula: 

NOT  (A  OR  B) 

This  is  called  a  NOR  gate,  so  we  can  also 
represent  this  as 

A  NOR  B 

Here's  what  its  table  looks  like: 

A       B  ANORB 


0 
0 

1 
1 


0 
1 
0 
1 


1 
0 

0 
0 


The  result  is  simply  an  inversion  of  the  OR 
table  results — the  O's  in  the  OR  table  are 
I 's  in  the  NOR  table,  and  I 's  in  the  OR  ta- 
ble become  O's  in  the  NOR  table. 

Similarly,  an  output  from  an  AND  gate 
can  feed  into  a  NOT  to  construct  a  NAND 
gate.  The  formula 

A  NAND  B 
is  the  same  as 

NOT  (A  AND  B) 
and  has  the  following  table: 
ABA  NAND  B 


0 
0 
1 
1 


0 
1 
0 
1 


1 
1 
1 
0 


You  may  start  to  see  some  relationships  be- 
tween all  these  tables.  For  instance,  if  you 
turn  the  third  column  of  the  OR  table  up- 


side down,  it  looks  like  the  third  column  of 
the  NAND  table.  That  leads  to  the  conclu- 
sion that 

A  OR  B  =    (NOT  A)    NAND   (NOT  B) 
Similarly, 

A  AND  B  =   (NOT  A)   NOR  (NOT  B) 

TEACHING  TRANSISTORS  TO  ADD 

Let  me  .stress  again  that  these  logical  oper- 
ations are  not  solely  mathematical  exer- 
cises but  actually  perform  vital  functions  in 
the  PC's  hardware.  The  transistors  in  the 
integrated  circuits  are  wired  together  to 
form  little  logic  gates.  The  individual  logic 
gates  are  wired  together  to  do  more-com- 
plex ta.sks,  often  within  the  same  chip. 

I  want  to  demonstrate  this  real-life  ap- 
plicability. As  you  know,  a  computer  can 
add  two  numbers  together.  We  take  this for 
granted  nowadays,  but  once  you  start 
looking  at  the  computer  in  terms  of  logic 
gates,  it  no  longer  .seems  trivial.  How  can 
transistors  add? 

You  first  must  wire  together  an  OR 
gate,  an  AND  gate,  and  a  NAND  gate.  You 
start  with  two  inputs  and  run  them  into 
both  the  OR  gate  and  the  NAND  gate.  The 
output  from  the  OR  gate  and  the  output 
from  the  NAND  gate  become  the  inputs  to 
the  AND  gate.  This  connection  can  be 
.symbolized  by  the  formula 

(A  OR  B)  AND  (A  NAND  B) 

This  is  called  an  '  'exclusive  OR' '  gate,  of- 
ten abbreviated  XOR.  Instead  of  writing 
out  the  whole  expression,  we  can  use 

A  XOR  B 

The  table  .summarizing  the  XOR  gate  is 
shown  below: 


A 

T 
0 

1 
1 


B 

"0 
1 
0 
1 


AXORB 

0 
1 
1 
0 


You'll  notice  that  this  table  is  similar  to 
that  for  the  OR  gate  except  that  when  both 
A  and  B  are  I,  the  result  is  a  0.  What 
makes  the  XOR  gate  interesting  is  that  it 
seems  to  add  the  two  bits  together. 

When  you're  working  with  a  couple  of 
bits,  you  can  add  the  two  of  them  together 
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yjheAReaUy  Happened  to  the  Dinosaurs? 


7 hey  were  replaced  with 
advanced  new  species. 

After  you've  tried  SmarTerm  terminal 
emulation  software,  you'll  think  other 
PC-to-minicomputer  communica- 
tions links  are  as  advanced  as  .  . . 
dinosaurs. 

SmarTerm  gives  your  PC  exact 
feature-for-feature  terminal  emula- 
tion, error  free  data  transfer  and 
programmable  softkeys. 

SmarTerm  already  is  known  world- 
wide as  the  leader  in  advanced 
DEC*,  Data  General*  and  Tektronix 
terminal  emulation  software.  Now 
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NEW!  SmarTerm  240  Version  2.0 
features  precise  DEC  VT241  *  color 
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appropriate  reader  service  number 
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as  shown  in  ihefollowing  examples: 


0 

0 

1 

1 

+^ 

+  1 

+  1 

0 

1 

1 

10 

In  the  last  example,  the  result  is  m-o  bits 
long  because  of  a  carry  bit.  The  rightmost 
digit  in  each  example  is  the  result  of  an 
XOR  operation.  Notice  also  that  the  carry 
bit  is  a  result  of  an  AND  operation  between 


the  two  bits.  Thus,  we  can  write  formulas 
for  the  SUM  bit  (the  rightmost  digit)  and 
the  CARRY  bit  as  follows: 

SUM  =  AXORB 
CARRY  =  AANDB 

We're  definitely  on  the  right  track.  Now 
let's  take  a  big  step  and  add  together  two 
4-bit  numbers.  We'll  use  3  and  6  as  an  ex- 
ample. The  addition  (shown  in  both  deci- 
mal and  binary  form}  is  shown  below: 

3  0011 

+6  +0110 


9  1001 

When  we  add  multidigit  binary  numbers 
together,  we  start  from  the  rightmost  (least 
significant)  pair  of  bits  and  proceed  to  the 
left,  just  as  we  do  when  we  add  together 
multidigit  decimal  numbers.  However,  we 
also  have  to  take  account  of  the  various 
carry  bits.  When  we  add  a  pair  of  bits,  we 
also  have  to  add  in  the  carry  bit  from  the 
previous  calculation.  We'll  call  this  the 
CARRY-IN  bit.  The  calculation  may  also 
result  in  a  bit  to  carry  into  the  next  calcula- 
tion. We'll  call  this  the  CARRY-OUT  bit. 
The  CARRY-OUT  bit  from  one  calculation 
becomes  the  CARRY-IN  bit  for  the  next 
calculation. 

Because  of  this  carry  bit,  the  formulas 
become  a  little  more  complex: 

SUM  -   (A  XOR  B)   XOR  (CARRY-IN) 
CARRY-OUT  -   (A  AND  B)   XOR   ( (A  XOR  B) 
AND   (CARRY-IN)  ) 

Regardless  of  their  increasing  complexity, 
these  formulas  still  involve  only  combina- 
tions of  various  logic  gates  that  are  built 
from  transistors. 

To  do  the  full  addition,  you  start  with 
the  rightmost  pair  of  bits  and  do  both  cal- 
culations, then  proceed  to  the  next  pair  of 
bits  to  the  left.  If  you  want  to  verify  that 
these  formulas  work  for  the  calculation 
shown  above,  you  can  put  together  a  table 
that  shows  the  bits  to  be  added,  the  SUM 
from  each  calculation,  the  CARRY-OUT 
from  the  calculation,  and  the  CARRY-IN 
from  the  previous  calculation: 


CARRY-IN: 

1 

1 

0 

0 

A: 

0 

0 

1 

1 

B: 

0 

1 

1 

0 

SUM: 

1 

0 

0 

1 

CARRY-OUT : 

0 

1 

1 

0 
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high-performance 
word  processor 

XyWrite  III  is  ideal  for  writers,  editors, 
lawyers,  and  other  people  who  process 
large  volumes  of  text.  It's  fast,  flexible, 
and  full  of  advanced  features. 

XyWrite  III  drives 
a  laser  printer for 
desktop  publishing. 

XyWrite  III  lets  you  take  advantage  of 
all  the  capabilities  of  today 's  sophisti- 
cated laser  printers.  Use  different  fonts, 
proportional  spacing,  and  all  the  other 
special  features  your  printer  has  lo 
produce  high-quality  output  right  from 
your  PC. 


Don 't  try  to  choose  between  word 
processing,  desktop  publishing,  and 
typesetting.  One  software  package 
does  it  all:  XyWrite  m. 

XyWritelll 
preparesyour 
text  for  typesetting. 

Type  your  text  as  you  'd  like  it  lo  appear 
and  let  XyWrite  Ill's  commands  take 
the  place  of  visible  typesetting  codes. 
Hand  it  right  over  to  your  typographer 
—there's  no  need  for  separate  for- 
matting instrucriom  or  retyping.  You 
get  more  control,  and  fewer  errors. 


Call  (617)275-4439  and  order  XyWrUt 
III  ($395),  or  the  demo  disk  ($7). 

C^Xyquest 

XyQuest,  Inc. 

3  Loomis  Street,  Bedford,  MA  01730 
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a  little  worse  and  sell  a  little  cheaper,  and  the  people  who  consider 
price  only  are  this  man's  lawful  prey." 

-  John  Ruskin 
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NATIONWIDE  ONE  YEAR  ON-SITE  SERVICE  forouriim- 

ited  warranty  -  Everlead  Systems,  Inc.  warrants  the  persortal  computer  sys- 
tems it  manufactures  to  t>e  free  from  defects  in  materials  £md  workmanship  for 
one  year  following  the  date  of  shipment  from  Everlead  Systems,  Inc.  During 
the  one  year  warranty  period,  Everlead  Systems,  Inc.  will  repair  or  replace,  at 
its  option,  any  defective  products  or  parts  through  one  of  its  300  service 
centers  cross  the  country  at  NO  ADDITIONAL  CHARGE.  Our  service  centers 
have  less  than  4  hours  average  resportse  ON-SPTE. 

30  DAY  TOTAL  SATISFACTION  GUARANTEE -Any  system 

bought  from  Everlead  Systems,  Inc.  may  be  returned  within  30  days  from  the 
date  it  was  shipped  from  Eveirlead  Systems,  Inc.  for  a  full  refund  of  your 
purchase  price  of  the  system. 
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S1,599     EGA  COLOR  SYSTEM 


$2,099 


•  Wia  80286  CPU,  6  MHZ/10  MHZ  SWITCHABU 

•  PHO€NIX  BIOS 

•  1024K  RAM  (120  NSl  ON  MOTHER  8OW0 

•  CLOCX/CALENOAfi  WITH  BAHERr  BACK  UP 

•  220W  POWER  SUPPLY 

•  AT  STYLE  KEYBOARD 

•  1  2  MB  aOPPY  DRIVE 

•  DUAL  FLOPPY/HARD  DISK  CONTROLLER 

•  HIGH  RESOLUTION  MONOGRAPHICS  ADAPTER 

•  ir  HKH  RESOLUTION.  FLAT  SCREEN  MONITOR 

20  MB  MONOGRAPHC  SYSTEM  $1,899 

•  SAME  MONOCRAPHIC  SYSTEM  FEATURED  ABOVE, 
PUB 

•  SEAGATE  20  MB  HARD  DISK  D«VE  (65  MS) 

30  MB  MONOGRAPHC  SYSTEM  $2,199 

•  SAME  MONOGRAPHIC  SYSTEM  FEATURED  ABOVE. 
PUB 

•  SEAGATE  20  MB  HARD  DtSK  DRIVE  (40  MSI 

40  MB  MOfraGRAPHK  SYSTEM  $2,299 

•  SAME  MONOGRAPHIC  SYSTEM  FEATURED  ABOVE. 
PLUS 

•  SEAGATE  40  MB  HARD  DISK  DRIVE  140  MS) 

80  MB  MONOGRAPHIC  SYSTEM  $2,699 

•  SAME  MONOGRAPHIC  SYSTEM  FEATURED  ABOVE. 
PUB. 

•  SEAGATE  BO  MB  HARD  DISK  DRIVE  (40  MS) 


•  Wra  80286  CPU,  6  MHZ/10  MHZ  SWUCHAfllE 

•  PHOENIX  BIOS 

•  1024K  RAM  (120  NS)  ON  MOTHER  BOARD 

•  aOCK/CALENOAR  WITH  BATTERY  BACK  UP 

•  220W  POWER  SUPPLY 

•  AT  STYU  KEYBOARD 

•  1  2  MB  aOPPY  DRIVE 

•  DUAL  FLOPPY/HARD  DBK  CONTBOLIEB 

•  ENHANCED  GRAPHICS  ADAPTER 

•  14-  HIGH  RESOLUTION,  EGA  MONITOR 

20  MB  EGA  COLOR  SYSTEM  $2,299 

•  SAME  EGA  CaOP  SYSTEM  FEATURED  ABOVE,  PLUS 

•  SEAGATE  20  MB  HARD  DISK  DRIVE  (65  MS) 
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•  PHOENIX  BIOS 
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•  180W  POWER  SUPPLY 

•  AT  STYLE  KEYBOARD 
.  360K  FLOPPY  DRIVE 

•  MULTI  I/O  BOARD  W/FLOPPY  DRIVE  CONTROLLER, 
RARALLEL/SERIAL/GAME  PORTS,  BATTERY  BACK  UP 
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SAME  MONOGRAPHIC  SYSTEM  FEATURED  ABOVE. 
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'  SAME  MONOGRAPHIC  SYSTEM  FEATURED  ABOVE. 
PLUS 

'  SEAGATE  40  MB  HARD  DISK  DRIVE  (65  MS)  WITH 
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•  INTEL  16  BIT  8088  2  CPU,  4  77  MHZ/8  MHZ 
SWITCHABIE 

•  PHOENIX  BIOS 
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•  ENHANCED  101  KEYBOARD   $  79 
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Exploring  the  PC  market  is  a  confusing,  and  often  risky, 
endeavor. 

Lose  your  way,  and  you  lose  valuable  time.  One  wrong  turn, 
and  you  can  lose  lots  of  money. 

That's  why  IBM  and  compatible  PC  users  look  to 
PC  Magazine.  PC  Magazine  eliminates  the  risk  in  purchasing 
decisions  with  comparative  reviews  and  product  evaluations 
from  the  PC  Labs,  where  products  are  tested  the  way  you 
use  them  every  day.  it's  the  pathfinder  to  products  that  meet 
your  specific  needs  —and  those  of  others  in  your  company. 

PC  Magazine  puts  you  on  the  trail  to  new  applications 
with  power  tips  and  special  reports  that  will  help  you 
make  the  most  of  your  system. 

PC  Magazine  goes  one  step  beyond  leading  you 
through  the  microcomputing  jungle.  PC  Magazine 
leads  you  out  of  the  jungle  to  the  PC  environ- 
ment that  meets  your  daily  demands. 

Subscribe  now  and  save  62%. 
For  fast  service,  call  toll-free 
1-800-852.5200 
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For  product  reviews 
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Human  beings  may  require  several 
minutes  to  phia  the  l)its  into  the  formulas 
and  determine  the  final  result.  Transistors 
do  it  in  well  under  a  millionth  of  a  second. 
But  don't  feel  had.  Human  beings  were  re- 
quired to  "teach"  the  transistors  how  to 
add  in  the  fir.st  place . 

LOGICAL  OPERATIONS  When  pro- 
gramming in  8086/8088  assembly  lan- 
guage, you  can  take  advantage  of  the  mi- 
croprocessor's additi<m  hardware  using 
the  ADD,  ADC  (add  with  carry).  SUB 
(subtract),  and  SBB  (subtract  with  bor- 
row) in.structions .  Since  everyone  is  famil- 
iar with  addition  and  subtraction  using 
numbers,  these  instructions  present  few 
problems,  even  for  beginners. 

But  the  operations  that  are  more  funda- 
mental to  the  inner  architecture  of  the 
computer— the  AND.  OR.  NOT.  andXOR 
instructions — have  a  more  tenuous  con- 
nection with  common  life.  You  may  say  "I 
will  lake  my  umbrella  if  it  looks  as  if  it's 
going  to  rain  AND  I  plan  to  be  outside  for  a 
long  time."  but  you'd  be  pretty  weird  if 
you  sat  down  and  drew  up  a  little  table  of 
O's  and  I's  to  determine  if  an  umbrella 
were  indeed  required  for  your  excursion . 

When  you  u.se  the  AND.  OR.  NOT.  and 
XOR  instructions  in  assembly  language, 
they  work  on  8  or  16  bits  at  a  .shot.  Let's 
look  at  some  examples  using  8-bit  bytes. 
Til  be  showing  bytes  in  binary  notation 
with  a  .series  of  eight  O's  and  I 's.  The  Mac- 
ro Assembler  requires  that  a  "B"  follow 
such  numbers. 

Here's  the  first  example: 


MOV  AL, 
NOT  AL 


01 10001 IB 


The  first  statement  moves  the  value 
Oil 000 11 B  into  register  AL.  The  second 
.statement  performs  a  NOT  operation  on 
that  register.  After  these  two  statements, 
the  value  of  AL  will  be  lOOIllOOB.  The 
NOT  operator  simply  changes  each  0  bit  to 
a  I  and  each  I  hit  toaO. 

In  these  two  statements,  a  value  is 
moved  into  register  AL  and  then  the  OR 
statement  performs  a  logical  OR  operation 
between  that  bvte  and  the  b\te 
OOllOllOB: 


MOV  AL. 
OR  AL, 


01100011B 
001 101 108 
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The  Next  Generation 
Desktop  Organizer  & 
dBase  III  File  Manager 


Access  your  dBase  III  files 
instantly,  even  while  running 
another  program!  Only  ^99, 

^0  P,iv  Mi>ncy-Back  Giinninlce 

PolyDesk  III  includes  12  powerful 
memory-resident  desktop  tools 
that  are  more  flexible  than  Metro 
or  SideKick.  Includes  exclusive 
tools  like  PolyFile,  the  dBase  III 
compatible  database  manager, 
a  visual  DOS  shell  &  fast 
Keyboard  Macro  utility. 

•  PolyFile  •  DOS  Shell 

•  PoiyKey  •  Text  Editor 

•  To-Do  List  Manager 

•  Calendar  •  Alarms 

•  Appointment  Book 

•  Calculators 

•  Auto  Dialer 

•  CliptMard 

•  ASCII  Table 


Raquirea  IBM  PC/XT/AT  or  com- 
patible. DOS  2.0  or  higher, 
monochrome.  CGA  or  EQA 
moniur  Uses  90K  al  RAM  Hen) 
Ditk  recommefxled. 

NOT  Copy-ProtKttd. 


PolyDesk  III  lets  you  read  and  write  dBase  III 
databases!  Create  new  databases  or  update 
and  modify  existing  dBase  III  files  —  all 
without  using  dBase  III.  Merge  names  and 
addresses  with  letters,  find  information  in- 
stantly, generate  custom  dBase  reports  and 
much  more.  With  PolyDesk  III  anyone  in 
your  company  can  quickly  design 
databases,  search  for  data  and  dis- 
play data.  This  makes  dBase  III, 
and  existing  dBase  III  data- 
bases, more  useful  for  everyone 
from  top  management  to  the 
dBase  III  experts. 

If  you  use  dBase  III, 
you  need  PolyDesk  III! 

If  you  use  PolyDesk  111, 
you  may  never  need 
dBase  111! 
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High  Quality  Sofrwaie  Since  1982 


VISA/MC  ORDERS 
1-800-547-4000 

Aak  for  Dept.  303 
In  OR  (503)  6*4-3000 
Sand  Check,  P.O.'s  to: 

POLYTRON  Corp. 
1S15  NW  ISttli  PI.,  Suit*  2110 
B«»erlon,  OR  97006 
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MANUFACTURERS 
TAKE  NOTE! 

When  your  product  or  company  is  covered 
by  this  magazine,  you  can  order  custom 
designed  reprints*  for  use  in  promotional 
mailings,  sales  kits,  press  releases  and  point- 
of-  purchase  displays. 

For  more  information  on  how  you  can  take 
advantage  of  this  wonderful  promotional 
opportunity  call  or  write: 
Jennifer  Locke— Reprints  Manager,  Ziff-Davis 
Publishing  Company  One  Park  Avenue, 
New  York,  NY  10016  212-503-5447. 

*  Minimum  quantity — 500  reprints. 
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UNLOCK  Products  Remove 
Copy  Protection 

RUNS  YOUR  SOFTWARE  ON  ANY  HARD  DISK 


UNlock  "copying"  disk  allows  you  to 
make  "unprotected"  DOS  copies  of 
popular  original  program  disks.  Unpro- 
tected backup  copies  perform  perfectly, 
as  do  copies  of  these  copies.  UNlock 
copies  run  on  any  hard  disk,  including 
Bernouli  Boxes.  No  original  required  in 
drive  "A".  Run  on  any  RAM  disk 
simply  and  conveniently.  Also,  copy 

Guaranteed  to  work  only 


DOS  S'A"  programs  to  3'/:"  diskettes. 
For  1BMC» .  PC,  XT,  AT,  compatibles, 
256K  or  more,  DOS  2.1  or  higher. 
Back-ups  don't  require  tedious  un- 
installs,  and  reorganizing  your  hard  disk 
doesn't  result  in  your  software  calling 
you  a  thief!  Back-ups  are  as  easy  as 
the  "COPY"  command  in  DOS. 

with  programs  below: 


UNLOCK  "  ALBUM  "A"  PLUS 


$49.95 

(P!m$4»hip  hjnJlm^:  F**rfitin  orders  $10( 


•  JffAM:  111  &1.  JRASE  111  PLL'S" 

•  FR.AMHVC'tiRK  I  &  M'"  (1.0) 

•  CH.ARTM.^STER  (6.1.  6.2) 

•  SIONM.ASTER'"  (5.1) 

•  F.ASTBACK™  (S.l) 

•  HARVARD  TOTAL 
PROJECT  MCR  '-  (1  101 

•  THLNKTANK'"  (2  0.  2  1 1 


(1.0)  •  LOTT  S  I-2-3'-(l.A.  1  A*.  2.0.  2.01 ) 

•  IBM  WRITING  ASSISTANT'-  ( 1 .0,  2.0) 

•  1RV1  RLING  ASSISTANT'"  (1.0.  2.0) 

•  IBM  REPORTING  .ASSISTANT'- ( 1.0,  2.0) 

•  GRAPHWRITER'- (4.3.  4.31) 

•  RE  ALIA  COBOL'"  (1.2.  2.0) 

•  MULTILINK  ADVANCED'"  (3.02.  3.03) 

•  DOLLARS  &.  SENSE'"  (2.0) 


UNLOCK  ''  ALBUM  "B"  PLUS 


$49.95 

(Pluv$4«K.r  },.,T„i:ii.i:  h.irn:,,  ,.tJ.T 


•  SYMPHONY'"  (1.1.  12)  • 

•  CLIPPER'"  (THRU  WINTER  'BS)  • 

•  LOTl'S  1-2-3  REPORT  WRITER'"  ( 1 .0)  • 

•  IXH  BLEDOS'- (ALL)  • 

•  smARTVX'ORK '"  ( 1 .0  Rev.  8  • 
thru  10.  1.1.12  Ri  v.  3)  • 

•  DISK  OPTIMIZER'"  (1.4,  15)  • 

•  .M.ANAGING  YOUR  MCWEY*"  (ALL) 


MICROSCIFT  WORD'-  (1.15.  2.0,  2.01) 

PFS:  ACc:ESS'-(1984,  C) 

PES:  PLAN'"  (Tandy.  B.  C.  2.00) 

PES:  WRITE'-  (Tandy.  I  00,  1.01.  C.  2.00) 

PES:  REPC)RT'-  (Tandy.  1.00.  B,  C) 

PFS:  RLE'- (Tandy.  B.  C) 

DATABASE  MANAGER  II  — 

THE  INTEGRATOR'-  (2.0.  2.02) 


Niiw .  thi*  nt«»si  comprf  ficnsivc  ccipv  proioctitin  rcmnval  pri>>n'am  we've  cvt-r  created  $  1  5 9  95 
UNLOCK^'  MasterKey  "  Introductory  Price    il'lus  $s  ,h,p  handl.n«) 

Pr.-.iks  ,.WT  eci;ht>  pr..,;rams  m.ludint;  Lotus  1-2-3'-,  Syniphonv'-.  Pi:FOc:L:S'-.  AUTCX:AD'-. 
REDBO.ARD'-.  t:AP'",  Clipper'",  and  -.mARTWORIi: '-  to  name  just  a  few.  In  addition.  Eencric 
copy  busters  tVir  Prt»Lt»k'"and  Super  L(K"k '"  have  been  included.  With  MasterKey.  you  tan  break  many 
more  priti:rams  th:iit  K-fore.  MasterKey.  from  TranSet:  Systems,  jjives  you  L^NIock"sst>lid  performance 
and  ni,»re. 


CHOICE  OF  THE  CRITICS! 


[PERSONAL  !   "UNIcK-k  has  two  particularly 

cndearinn  characteristics:  It  works, 
and  works  simply-  I  was  ahli*  to  quickly  prtHlucc 
unprotected  copies  of  Lotus  1-2-3  release  2. 
Symphony  1.1,  Microsoft  Word  2.0.  dBase  IH  1.1. 
and  Framework  11.  These  copies  performed 
flawlessly,  as  did  copiw  of  these  copies." 

Christopher  O'Malley 
PERSONAL  COMPUTING.  April  '86 


UNLOCK  '  ALBUM 

"D" 

PLUS  $74.95 

(Pluji  $4  ^HlI>  hjnJlitii;  I-oti'n:n  orJffs 

•  dBASE  III  &  dBASE  111  PLCS'"  1 1  0 

•  FRAMEWORK  1  &.  11'"  (10) 

•  tXlPPER'"  (THRU  WINTER  '85) 

•  F.ASTBACK'-  (5.3) 

•  (.:H.-\RTMASTER'- (6.1,  6.2) 

•  SIGNMASTER-  (5.1 ) 

•  tXULARS  6i  SENSE'"  (2.0) 

•  SYMPHONY'"  (11,12) 

•  LOTliS  1-2-3'" 

(I  A.  1  A*.  2.0.  2  01) 

•  LOTL'S  1-2-3  REPORT  WRITER'"  ( 1.0) 

•  IX">UBLE[K1S'"  (ALL) 

•  HARVARD  TOTAL  PROJECT  MGR.'"  (1.10) 

•  MANAGING  YOl'R  MONEY'"  (ALL) 

•  THINKT.ANK'"  (2.0,  2.1) 

•  MK  ROSC)FT  WORD'"  ( 1.15,  2.0,  2.01) 

BYTE  "UNlock  4.7  defeats  the  latest  Prolock  and 
SuperLock  type  of  copy  protection  scheme.  It's 
menu-driven  and  works  fine  on  the  propams  it's 
supptwe  to  work  on:  Lotus  1-2-3.  dBase  III, 
Framework,  Symphony.  Paradox  and  several  t>thcrs." 

Jerry  Poumelle.  BYTE,  Feb.  '86 
RivirnimcnJcii  hi  the  cdilnri  itf: 

PERSONAL  COMPUTING 

"The  Bi-st  Software  Utilities  for  Under  $100" 


"Because  copy  prtitection  can  interfere 

with  the  ability  to  back  up  a  hard  disk,  business- 


ORDER  TODAY    -.  _ 
TOLL  FREE: 

1-800-423-0772 

IN  FLORIDA:  1-305-276-1500 


oriented  users  may  preter  programs  like  TranSec's 
UNlock  series."  l.  Rosch 

PC  MAGAZINE.  May  27.  1986 

TranSec  Systems,  Inc.,  220  Congress  Park  Drive,  Delray  Beach,  FL  33445 

Trademarks  .ire  the  s*>le  property  of  their  respective  owners.  UNItKk  is  lt>r  use  only  ti>  improve  the  useabililv  of  leKallv 
ftcguiml  and  operated  s^iltware 
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PRODUCTIVITY, 


PC  TUTOR 


After  the  second  statement,  the  contents  of 
the  AL  register  will  be  01  HON  IB.  Look 
at  each  pair  of  bits  separately.  The  result  is 
a  I  only  if  the  bits  in  either  the  original  val- 
ue or  the  ORed  value  are  I .  That's  how  we 
defined  the  OR  logical  operation  earlier  in 
the  discussion. 

These  two  statements  do  the  same 
thing,  except  that  they  use  the  AND  state- 
ment: 


MOV  AL, 
AND  AL. 


The  result  in  the  AL  register  after  perform- 
ing the  second  statement  is  00 1 000 JOB. 
Once  again,  the  instruction  ANDed  each 
pair  of  bits. 

This  is  the  XOR: 

MOV  AL,  PlljDWllB 
XOR  AL.  0P110110B 

The  result  is  OlOlOIOIB.  I  showed  above 
how  the  XOR  logical  operator  is  used  for 
addition.  When  you  use  an  XOR  statement 
in  assembly  language,  however,  it  doesn't 
add  the  two  bytes  together  because  it 
doesn't  take  account  of  the  carry  bits. 
Each  pair  of  bits  is  XORed  independently 
of  the  others. 

THE  MASKED  BIT  Assembly  language 
programs  often  use  various  bits  within  the 
same  byte  or  word  to  store  several  pieces 
of  data.  For  instance ,  when  the  PC '  s  Bl OS 
stores  information  about  the  states  of  the 
shift  keys  (a  subject  discussed  in  PC  Tutor, 
Volume  6  Number  4),  it  uses  only  one  byte. 
Each  of  the  shift  keys  can  be  either  up  or 
down,  so  only  I  bit  is  required  to  describe 
each  key.  While  the  PC  BIOS  could  cer- 
tainly use  a  separate  byte  to  store  the  shift 
state  for  each  key,  that  would  be  a  waste  of 
space. 

When  working  with  bit-encoded  data, 
the  use  of  a  '  'bit  mask' '  is  often  helpful. 
This  aids  in  determining  the  state  of  a  par- 
ticular bit. 

For  instance,  suppose  you  have  a  byte 
stored  in  register  AL  and  you  want  to  de- 
termine whether  the  third  bit from  the  right 
is  a  0  or  a  L  If  the  bit  is  a  0,  you  want  to 
branch  off  to  someplace  else  in  the  pro- 
gram. If  the  bit  isal ,  you  want  to  continue 
processing.  The  bit  mask  you  would  use  is 
OOOOOIOOB.  This  byte  has  a  1  only  in  the 
third  bit  position  from  the  right.  You  can 
19  8  7 


Get  the  Courier  HST  " 

9600-bps  modem. 
Tlien  watoi  the  rest  of 
the  wocld  play  catch-tip. 


"Courier  HST:  The  Top 
Price /Performance 
Ratio  at  9,600  bps:' 


MAGAZINE 


USRobotics  new  high  speed 
technology  delivers  over  1,000 
characters/second  on  more  dial-up 
phone  lines.  For  less  than  $1,000. 

The  new  Courier  HST  (High  Speed 
Technology)  dial-up  modem  combines  four 
great  ideeis  that  add  up  to  a  new  standard  for 
personal  computer  data  communications. 

It  s  full-duplex,  with  high  speed  (9600- 
bps)  and  lew  speed  (3(X)-bps)  channels- 
automaticaOy  assigning  the  high  speed 
channel  direction.  This  asymmetrical 
solution  avoids  the  problems  of  echo- 
cancelling  technology  or  inefRdent 
half-duplex  schemes. 

The  most  poweriul  data  signalling  tech- 
nlque-lrenis  Encoded  Modulation-lets 
Courier  HST  achieve  maximum  speed  over 
a  much  wider  range  of  phone  line  condi- 
tions than  other  9600-bps  modems. 

A  unique  error-  and  flow-control  method 
allows  Courier  HST  to  send  up  to  1,1(X) 
characters  a  second  over  long  distance 
phone  connections. 

It's  familiar  as  any  2400-  and  12(X)-bps 
modem.  Same  features,  commands  and. 
in  most  cases,  the  same  software.  In  feet. 
Courier  HST  automatically  fells  back  to 
2400.  1200  and  300-bps.  connecting  you 
wrtth  nearly  all  modems. 

High  speed.  High  accuracy.  High  value.  Arvl 
a  two-year  parts  and  service  warreinty.  (iet 
the  USRobotics  Courier  HST.  priced  under 
$1,000.  And  watch  the  rest  of  the  world  play 
catch-up. 

CALL  1-800-DIAL-USR 
In  lUlnots  (312)  982  5001 


Yes.  please  send  me  your  FREE  8-page 
book  explaining  the  new  Courier  HST  and 
today  's  new  high  speed  technok>gy. 

Name  

Title  


Company- 
Address  

aty  


.State. 


.Zip. 


Business  Phone  (  ). 


8/87-23-HST 


iilobotics 

The  Intelligent  Choice  in  Data  Communications. 
8100  McCormick  Blvd. .  Skokie.  IlUnois  60076. 


CIRCLE  748  ON  READER  SERVICE  CARD 


COMRM)  ALL  MODELS  SCALL 

BM  ALL  MODELS  SCALL 

ITTXTRAXP   SCALL 

EXTRA  2  DR  SCALL 

NCR  PC6  PCS   SCALL 

IBM  Personal  Sirstem  2 
PS  2  MODEL  30  $H25 

540K  TW0  720KDR  S  P 
PS  2  MODEL  50  S3045 

1  MB  20M6HARD  1  44MB  DR 
PS  2  MODEL  60  SCALL 
1  MB,  44MB  HARD.  S  P 
PKNASONC 

SR  PARTNER  10MB  $1439 
BUSINESS  PARTNER 
FX-600-F1  $769 

FX-60020MB   $1149 

SHARP  PORTABLE  SCALL 

TOSHBA 

T1 100  PLUS    SCALL 

T3100PLUS   SCALL 

SPB1RY  IT  44MB  EXPANDED  $2895 
WYSEPC1400  $1459 
8088.  640K.  20MB 
PC2200-20  $1799 
80286.  640K.  20MB 

ZBUH 

ZF-iei-92    SCALL 

ZF-1591  OR   $CALL 

2F-248    $CALL 


PRINTERS  I 


LASER  PRMTERS 

HEWLCTTFMXARD 

LASERJET  II   $CALL 

OKKUOALaserlinee  $1499 

QMS  KISS   $1750 

PS  JET  PS  JET  PLUS  $3499  4039 
QUAOLASBI  $CALL 


SOFTWARE 


GenTech. 


HARD  DISKS  &  TAPE  BACKUP  ■  GENTECH  STANDARD  I 


P  R  O  D  L'  C  T  I  V  I  T  Y. 


PC  TUTOR 


tUeai  INTERNAL  HARD  DISKS 

ST225  $329 
ST238  (30MBI WWD  Ctr  $429 
ST251  (40MB|HorAT  $599 

ST4096lB0MB)lorAT   $989 

40MB  MT  made  lor  ALLOY  $399 

MAXTOR  1140  (120MB)  S2599 

PRIAM  60MB  lor  AT   $899 

130MB  lorAT  $2199 

MNSCflBE  6085  70MB  $889 

MCnOPOUSGOMB  $899 

IRWIN  TAPE  BACKUPS 

lOMBint  ext   $349  425 

20MBinlexl   $475  529 

JOMBintexl  $589649 
ARCHIVE  60MB  Tape  $669 
EVEREX  60MB  Tape  $710 
PIUS  HARDCARD  20  40  $639  889 

CMS  20MB  DRIVECARO  $399 
30MB  ORIVECARD  $499 


DOT  MAX/LETTER  QUALITY 

BflOTHBt 

HR-20'HR-40  $359  629 

M14D9M1509  $329  389 

Ml  709    $CALL 

B>SON 

LX-800  $180  FX-86e  $339 
FX-286e  $475  U-86  $199 
LQ-800  $479  LQ-tOOO  $679 
EX-800         $409   EX-1000  $545 

nuTsu 

DX2100  2200  $395  450 

OL2400OL2600C  $839  1049 

NEQS 

P660  $459   P760  $649 

P560XL  $969  P960XL  SCALL 
3550  $779   CP67  $CALL 

OKIMIA 

ML192+  $359  ML193  $535 
ML292  $530  ML293  $675 
RIUiASOMC 

KXP-10801  $175  KXP-10911  $199 
KXP-3131  $CALL  KXP-1592  SCALL 
TDSHBA 

321  SL  $519 

351  P  S  MODEL  2  $CALL 

ALPS  2100    $1175 

G8BUCCA0D  $CALL 

XB<(K  VENTURA  PUBLISMMG  SCALL 

COPY  II  PC  $29 
REAL  MIORU)  SatES  ACCOUNTING 

DOS  Modules  $CALL 

Nelwork  Modules  $CALL 

SSIWordper1ec14  1  $225 

PfS  Prolessional  Series  SCALL 


MTERNATIONAL INQ .  WaCOME 

401-732-5518 


HEWLETT  PACKARD 

7440ACOLORPRO 
7475A  5  Pen  Plotter 
7550A  8  Pen  Plotter 
7570A  DRAFT  PRO 
7580B  Dratling  Plotter 

CALCOMP 

GTCO  DIGITIZERS 
MD7-1212 
OP5-2436L 
OP5-3648 


$1019 
$1479 
$3029 
S4339 
$8399 
SCALL 


HOUSTON  mSTRUMBlTS 

DMP-41  42  

$2499 

DMP-51  52  

$3589 

DMP-51  52MP  

$4039 

OMP-56A56MP  

$4495  5349 

DMP-29 

SI  750 

HITACHI 

HDG-0ei2  

$559 

HDG-1111C  

S499 

HDG-1217  1?x17 

$1039 

HDG-1515B 

S1199 

BUNEPLOnER 

LP37D0  3700MP 

SCALL 

LP40O0  40OOMP   

 SCALL 

KURWONE200PPI 

$609 

SUMMAGRAPHRS 

SUMMASKETCH  12 

12  $429 

MM1812  12,-18 

S699 

ROLAND 

DXY.880980 

$1009  1299 

DXY-885;990 

$1309  1739 

MONITORS  &  TERMINALS 

AMDB(310A410 

$139  169 

MITSUBISHI 

1409C   CGA... 

$319 

1410C   EGA... 

$439 

19- Models  

SCALL 

Na  MULTISYNC 

$559 

PGSMAX-12HX-12E 

$175  509 

SAMSUNG  OR  TORCH 

GREEN  AMBER  TTL 

$109 

SONY  1302  1311 

$619459 

THOMPSON  EGA  MONITOR 

$CALL 

WYS£ 

WY-30  60  

S299  429 

WY-85   

S489 

WY-530   

$179 

WY-700   

 $749 

NETWORKING 


Novai 

ETHERNET  CARDS  $399 
ARCNET  COMPATIBLE  CARDS  $279 
ACTIVE  HUBS  $499 
CORVUS  8  USER  STARTER  $949 
ADIC  532  TAPE  BACKUP  $2590 
Our  prolessional  stall  can  also  provide  help 
witti  your  networking  needs  and  networking 
software.  Please  CALL  


GENTECH  386 

80386, 16MHZ.  1MB 

RAM  exp  to  16MB 

12MB  DRIVE  $2999 
GENTECH  266 

80286.  8MHZ,  1MB  RAM 

12MB  DRIVE   S999 

GENTECH  286-10 

80286,10  MHZ,  1MB  RAM 

12MB  DRIVE   $1049 

GENTECH  TURBO 

8088. 640K. 1  DR    .  $495 


FIRMWARE 


VIDEO  BOARDS 

HERCULES  GRAPHICS  PLUS  $1 89 

HERC.  GRAPHIC  COMPATIBLE  $79 
NSI  EPIC  EGA  $159 

SMART  EGA  PLUS   $229/339 

NECGB-1  VIDEO   $369 

PARADISE 

AUTOSWITCH  350/480  SCALL 
EGA  made  lor  PARADISE  $240 
OUADRAM 
QUADEGA  PROSYNC  $CALL 

TECMAR  EGA  MASTER  $289 

EGA(640X480|  made 

lor  VEGA  $225 

VBtTCOM 

H-16EM-16  $1142/2299 
ATDZUCKBl  COLOR  CARD  $99 

MULTIFUNCTUN  CARD 

AST  SIX  PACK  PLUS  $159 

DCA IRMA   $729 

INTaABOVEBOARD   SCALL 

ATMULTIF  UP  TO  3MB  $145 

QflCHB  TURBO  EGA  $629 

THESYS6PAK   $75 

ATO  ZUCKER  MEM  BO  $79 

MODEMS 

EVERCOM 1200  2400    $109/209 

H«ES1200  1200B   SCALL 

SAMSUNG 

1200  EXT  W  SOFTWARE  $129 

1200  INT  Vl(  SOFTWARE  S99 
U.S.  ROBOTICS 

1200  2400  DIRECT  S109  199 

PANASOMC  BM89  FAX  BOARD  $81 9 

MEMORY  UPGRADES  19  10- 

64KSel                 S19  S16 

l28KSet              S49  $45 

256KS«t  $39  $35 

8087-3  $119  $109 

8087-2                $159  $149 

80287                  $189  <179 


ACCESSORIES 


SURGE  PROTECTORS 

0NGUARD6oullel   $22 

CURTIS  Diamond  Ruby  $33/57 

NETWORK  Wirelree  Plus  $39/55 
KENSMGTON  Masterpiece  $95 
COMPUTER  ACCESSORES  SCALL 
OATA$HaOS85S100  $59  69 

EMERGENCY  POWER  SYSTEMS 

DATASHiaO  TURBO  350  $509 

SOLA  Mini  SPS-400   $599 

TRPPEUTt  BC-450  FC  $419 

2-Way  3-Way  SwilctitlOX  $49/80 

DISKS  3.5  DSDD  5.25  DSOD  DSHD 

3M  S29  00   $13  00    S29  00 

MAXEa  25  00     11  00      25  00 

GOLDSTAR  19  00      9  00      17  00 

SKC  19  00      9  00      17  00 

BUU  0  65 

OC1000  17  00 

DC2000  27  00 

DCeOOA  29  00 


CUSTOMER  SERVICE 


401-732-5556 


ORDERS  ONLY 


800-843-4302 

217  Broadway.  Suite  615.  NY.  NY  10007 
VISA.  MC  Accepted,  COD  add  2°.  Corpo- 
rate PO  add  3% .  Minimum  PO  $500  Prices 
subiect  10  change  Return  authorization  re- 
quired lor  defective  merchandise  All  re- 
lumed non-deleclive  merchandise  subject 
to  20%  restocking  charge 


use  this  bit  mask  in  the  following  sequence 
of  statements: 

AND  AL.  eewpiWB 

JZ  BitlsOff 

When  \ou  perform  a  logical  AND  between 
the  byte  in  AL  and  (XXmiOOB.  all  the  bits 
in  AL  are  set  to  0  except  the  3rd  bit  from 
the  right.  The  3rd  bit  from  the  right  re- 
mains unaltered.  The  Zero  Flag  would  be 
.set  (and  the  program  would  branch)  only  if 
this  bit  were  originally  a  0. 

Using  the  AND  .statement  for  this  job 
has  a  little  drawback,  however — //  de- 
stroys the  value  of  the  original  byte  in  AL. 
To  retain  the  original  value  of  AL,  you 
would  instead  u.\e  the  TEST  statement 

TEST  AL.  0000P100B 
JZ  BitlsOff 

This  sets  the  Zero  Flag  if  the  third  bit  in  AL 
is  a  0  but  doesn't  destroy  the  original  con- 
tents of  the  AL  register. 

You  can  also  use  logical  operations  to 
turn  individual  hits  on  or  off.  For  instance, 
if  you  wanted  to  .set  the  third  bit  in  ALtol, 
you  would  use 

OR  AL,  0WPP100B 

All  bits  remain  unaltered  except  the  third 
bit  from  the  right,  which  becomes  a  J .  Sim- 
ilarly, if  you  wanted  to  set  the  third  bit  to  0, 
you  would  use 

AND  AL.  11111011B 

Again,  all  bits  remain  unaltered  except  the 
third  bit  from  the  right,  which  here  be- 
comes a  0.  If  you  wanted  to  invert  the  .state 
of  the  third  bit  (turn  it  from  a  0  to  a  I  or 
from  a  I  to  a  0).  u.se  this: 

XOR  AL.  mWlWB 

The  ability  of  XOR  to  invert  bits  also 
makes  it  useful  in  .some  graphics  video  ani- 
mation. The  fir.st  XOR  draws  a  figure  on 
the  di.splay  by  inverting  display  bits.  A  sec- 
ond XOR  reinverts  the  display  bits,  effec- 
tively erasing  the  figure  and  restoring  the 
appearance  of  the  original  display. 

ASK  THE  PC  TUTOR 

The  PC  Tutor  solves  practical  problems 
and  explains  points  of  general  interest.  To 
see  your  questions  answered  here,  drop  a 
line  to  PC  Tutor,  PC  Magazine,  One  Park 
AvenucNew  York,  NY  10016.  M 
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Accounting  Software 
You'll  never  Outgrow 


A  breakthrough 
in  micro  software 
power  and  flexi- 
bility means  never 
having  to  replace 
your  business 
accounting  soft- 
ware again! 


We'd  like  to  introduce 
you  to  micro  software 
that  will  never  become 
obsolete  -  Macola  Financial 
Software. 

Get  All  the  Power  You*ll  Ever 
Need — Once  and  for  All!  Macola 
Financial  Software  is  adapted  from 
minicomputer  programs  proven 
through  a  decade  of  successful 
applications. 

It  literally  unleashes  the  power  of  a 
minicomputer  for  micro  applications.  That's 
the  kind  of  power  that  encourages  unlimited 
business  growth. 

13  Different  Program  Modules.  Macola 
Financial  Software  offers  up  to  13  different 
modules  that  provide  these  vital  operational 
functions: 

Accounting — General  Ledger  -  Accounts 
Receivable  -  Accounts  Payable  -  Payroll  - 
Fixed  Assets/Depreciation 

Distribution — Inventory  Management  - 
Customer  Order  Processing  -  Purchase 
Order  and  Receiving 

Manufacturing — Bill  of  Material  Processor 
-  Material  Requirements  Planning*  -  Master 
Scheduling*  -  Job  Costing* 

Plus  there's  a  Report  Writer  that  permits 
customized  reporting  and  has  the  ability 
to  transport  data  files  to  popular  spread 
sheet,  word  processing,  and  data  base 
programs. 

Total  Integration  or  Departmental 
Solutions — Your  Choice!  Macola  Financial 
Software  is  an  integrated  business  solution 
for  growth-oriented  companies.  You  can 
begin  with  a  single,  stand-alone  program 
and  build  an  integrated  system  over  time. 

And  when  your  business  gains  Fortune 
1000  status,  you  can  implement  depart- 
mental computing  with  communications 
linked  back  to  a  mainframe. 

*lln<ler  development,  to  be  released. 


Proven  Network  Compatibility.  Without 
question,  this  is  the  most  advanced  software 
compatible  for  Local  Area  Network  (LAN) 
environments.  Macola  Financial  Software 
has  four  years  of  actual  field  experience  in 
LAN  applications  and  already  represents 
four  generations  of  enhancements. 

No  other  micro  software  can  say  the  same. 

It's  easy  to  upgrade  Macola  Financial  Soft- 
ware from  a  single-  to  multi-user  system, 
requiring  no  change  in  program  or  data  files. 
All  of  which  means  that,  when  your  busi- 
ness is  ready  to  move  into  LANs,  your  soft- 
ware will  be  ready,  too. 

Speed  and  Data  Integrity.  Macola  Finan- 
cial Software  is  written  in  Micro  Focus 
COBOL  for  maximum  speed  and  data  integ- 
rity (source  code  available).  Micro  Focus 
features  an  efficient  dual  file  structure  that 
provides  assurance  against  accidental  loss 
of  data. 

Software  Constantly  Updated.  The  only 
"certainty  "  in  computer  software  is  that 
this  morning's  innovation  will  be  replaced 
by  this  afternoon's.  How  do  you  protect 
against  that? 

With  Macola  Financial  Software.  It's  con- 
stantly being  enhanced,  with  new  features 
that  are  designed  specifically  to  solve  actual 
field  problems. 

That's  why  it's  software  that  is  literally  im- 
possible to  outgrow — because  it  never  stops 
growing. 
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Comprehensive  Support.  When 

you  purchase  Macola  software,  you 
receive  easy-to-understand  docu- 
mentation. Comprehensive  techni- 
cal support  is  available  direct  from 
Macola  via  a  toll-free  800  line  or 
through  Macola's  nationwide  net- 
work of  authorized  resellers  who 
provide  local  training  and  hands-on 
support. 

Your  support  options  also  include 
source  code  modifications. 

We're  your  technical  partner  for 
the  life  of  your  system.  And  that's 
a  long,  long  time. 

By  the  ^y,  Who  IS  Macola? 

We've  been  helping  businesses  find 
computing  solutions  since  1971. 
And  we  were  one  of  the  first  com- 
panies to  successfully  introduce 
business  application  micro  software 
specially  programmed  for  LAN 
environments. 

When  you're  investigating  business 
accounting  software,  remember  that  now 
there  is  a  standard  for  jonfrterm  value  and 
performance.  And  "Running  is  believing!' 

For  more  information,  or  to  order  "live" 
demonstration  programs: 

Call  1-800-468-0834 
(Ohio)  1-800-468-0833 


FINANCIAL  SOFTWARE 

Because  growing  companies 
need  powerful  accounting. 


See  just  how  much  this 
software  can  do  -  for^rj^C^ 

Please  rush  me  \i>ur  FKEt  brochure  | 
describing  all  the  capabilities  of  Macola 
Financial  Software. 


NAME. 


'/.IP  ^ 


.  PHONE . 


Check  one:  □  Dealer  □  End  User 
Mail  to:    Macola,  Inc. 

I>()  U(>.\-  tH5 
.Marion.  Ohio  l.i.inj 
(6N)JH2-5'J<J'J 


Sendinyour 

for  afree  trip 


Ashton-WandPC 
Magazine  are  co-sponsoring 
a"FVamework  IFApplications 
Contest"  for  Framework  II 
developers. 

The  Grand  Prize  is  an 
engraved  crystal  Ashton-Tkte 
Achievement  Award.  And  a 
free  trip  to  Las  Vegas. 

Once  you  get  there, 
youTl  attend  COMDEX 
November  2  through 
6,  and  receive  free 
accommodations 
in  a  deluxe 
hotel  room 
and  $1,000 
to  spend  any  way  you  like. 

Plus  youid  have  lunch  with 


PC  Magazine's  editor 

Tb  enter,  all  you  have  to  do 
is  send  in  a  description  of  an 
application  youVe  developed 
using  FVamework  II.  (There's 
a  $500  bonus  prize  if  youVe 
managed  to  include  dBASE  III 
PLUS™  in  your  application.) 
Therell  be  additional 
prizes  for  the  Grand 
Prize  Winner  and  the 
top  three  finalists,  too. 
Like  Ashton-Tkte 
products,  cash 
bonuses,  free 
registration  for 
AshtonTate's 
Developer's  Conference  and 
advertising  space  in  the 


Contest  open  to  any  interested  parties  eighteen  or  over  except  employees  (and  their  families)  of  .Ashton  TUte,  it*  subsidiaries  or  its  agencies.  No  purchase  necessary.  Void  in  Vermont  and  where 
prohibited  by  law.  All  federal,  slate  and  local  regulations  apply  Judges  are  not  eligible  to  win.  Fbr  the  official  rules, call  (800)  437  4329  ext.  294.  TVademarks/owner  FVamework  II,  dBASE  III  PLUS, 


application 
toLas\fegas. 


Ashtm-Thte 
Quarterly. 

If  you'd 
like 

contest 
information 
and  an  entry  form, 
.ust  call  (800)  437-4329, 
Ext.  294.*  Please  submit 
entries  by  September  1, 1987. 

Well  also  tell  you  how  you 
can  order  the  fVamework  II 
Developer's  Thol  Kit,  which 
could  come  in  handy  for  lots 
of  applications. 

So  take  a  gamble  on  that 
application  youVe  developed. 

Or  try  your  hand  at 
developing  a  new  one. 


Ashton-'ftte/Ashton  1^  Corporation.  ©1987  Ashton  Tate  Corporation.  All  rights  reserved. 
•In  Colorado,  call  (303)  799  4900.  ext.  294. 
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And  see  how  the 
program  that  brings 
you  spreadsheets, 
word  processing, 
data  management  and 
more,  can  now  bring  you 
Las  Vegas. 
All  you  have  to  do  is  apply 

a4  ASHTONTATE' 


ASHTONTATE 


FRAMEWORK  II 

.Sfurndmiw  Drmedomg. .  and  lea  tmw  Ifurmm;  /TimitMirrt  II « th:  hrtttr 
v-iuam  for  word  proctsamg,  prmdshetts  ani  mm 


HOW  10  SUCCESSFULLY  BUY 

THROUGH  MAIL  ORDER 
AND  PROTECT  YOUR  RIGHTS 


Mail  order  sales  are  governed 
by  rules  of  the  Federal  Trade 
Commission  (FTC)  and  vari- 
ous state  laws.  These  guide- 
lines are  published  as  a  service 
to  you.  Remember,  the  many 
vendors  advertising  in 
PC  Magazine  are  eager  to 
serve  your  needs. 


shipping  date  promised  or 
required.  A  prompt  refund 
must  be  made  when  an 
order  is  cancelled. 

4.  Even  if  you've  con- 
sented to  an  indefinite 
delay,  you  retain  the  right 
to  cancel  the  order  at  any 
time  before  the  item  has 
been  shipped. 

5.  If  you  choose  to  cancel 
an  order,  that  has  been 
paid  for  by  check  or  money 
order,  the  Seller  must  mail 
you  a  refund  within  seven 
business  days.  If  you  can- 
cel an  order  for  which  you 
paid  by  credit  card,  the 
seller  must  credit  your 
account  within  one  billing 
cycle  following  receipt  of 
your  request.  Store  credits 
or  vouchers  in  place  of  a 
refund  are  not  acceptable. 

6.  In  the  event  that  the 
item  you  ordered  is 
unavailable,  the  Seller  may 
not  send  you  substitute 
merchandise  without  your 
express  consent. 


FTC  rules  say: 

1.  The  Seller  must  ship 
your  order  within  30  days 
of  receiving  it,  unless  the 
advertisement  clearly 
states  itH  take  longer. 

2.  If  it  appears  that  your 
order  will  not  be  shipped 
when  promised,  the  Seller 
must  notify  you  in  writing 
in  advance  of  the  prom- 
ised date,  giving  a  definite 
new  date,  if  known,  and 
offering  you  the  opportu- 
nity to  cancel  the  order 
with  a  refund  or  consent  to 
a  definite  delayed  ship- 
ping date  or  an  indefinite 
delay. 

3.  The  Seller's  notice  must 
contain  a  stamped  self- 
addressed  card  or  enve- 
lope with  which  you  can 
indicate  your  preference.  If 
you  don't  respond  to  this 
notice,  the  Seller  may 
assume  you  agree  to  the 
delay,  but  must  either  ship 
or  cancel  your  order  within 
30  days  after  the  original 


TIPS  WHEN  ORDERING 
When  ordering  by  mail: 

State  precisely  what  mer- 
chandise you  want,  specify- 
ing details  such  as  model, 
make,  size,  component  parts, 
etc.; 

Confirm  the  price  and 
expected  delivery  date  as 
stated  in  the  ad; 

Indicate  whether  you  will 
accept  a  substitute  product  if 
the  item  you  ordered  is 
unavailable,  and,  if  not,  that 
your  payment  should  be 
returned; 

Don't  send  cash,  you  will 
have  no  record  of  payment  if 
a  problem  arises,  and ; 

Keep  a  copy  of  your  order 
and  all  other  correspondence 
with  the  Seller  Your  records 
should  include  the  compa- 
ny's name,  address  and 
phone  number;  a  description 
of  the  item  ordered;  your  can- 
celled check  or  a  copy  of  the 
money  order;  record  of  the 
date  you  mailed  the  order; 
and  any  sales  slips  and  ship- 
ping receipts. 

When  ordering  by  phone: 

Note  the  time  and  date  of 
your  conversation  and  the 
name  of  the  person  you  talk 
with; 

Make  a  record  of  your 
order,  the  price,  its  promised 
availability  and  the  compo- 
nents to  be  expected; 

Save  all  correspondence 
associated  with  your  order, 
including  your  cancelled 
check  or  a  copy  of  the  money 
order,  and  any  written  confir- 
mation sent  by  the  Seller 

Questions  you  should  con- 
sider asking: 

Does  the  advertised  item 
come  with  all  necessary  parts 
and  accessories?  Are  they 
from  the  same  manufacturer? 

Is  it  available  for  immediate 
shipping?.  If  not,  when  will 


it  be  available? 

Has  there  been  an  increase 
in  the  advertised  price? 

What  warranties  does  the 
item  carry?  Who  provides  the 
service? 

What  is  the  Seller's  return 
policy? 

What  is  the  Seller's  refund 
policy? 

With  whom  should  you 
correspond  if  there  is  a 
problem? 

IF  YOU  HAVE  PROBLEMS: 

1.  If  you  have  not  received 
your  order  as  promised  or  if 
the  item  is  defective,  immedi- 
ately notify  the  Seller  in  writ- 
ing referring  to  your  order  by 
description,  price,  date,  as 
well  as  by  account  number 
and  order  number,  if  availa- 
ble. Make  sure  you  keep  a 
copy  of  the  letter 

2.  If  you  complain  by  tele- 
phone, send  a  follow-up  let- 
ter to  confirm  what  was  said. 

3.  If  you  think  the  merchan- 
dise is  defective,  reread  your 
product  instructions  and 
your  wurranty  carefully  to  be 
sure  you  don't  expect  features 
or  performance  the  product 
isn't  designed  to  give.  Then 
contact  the  Seller  for  instruc- 
tions. Don't  return  it  to  the 
Seller  until  you  have  been 
instructed  to  do  so. 

4.  When  returning  merchan- 
dise make  sure  you  keep  the 
shipper's  receipt  or  packing 
slip;  your  right  to  be  reim- 
bursed for  postal  cost  is  deter- 
mined by  store  policy. 

5.  If  you  have  completely  dis- 
cussed your  problem  with 
the  Seller  and  are  still  not  sat- 
isfied, write  to  the  consumer 
complaint  agency  in  the 
Seller's  state.  If  you  paid  for 
the  merchandise  by  credit 
card,  you  may  have  rights  to 
withhold  payment  under  a 
Federal  law  called  the  Fair 
Credit  Billing  Act. 


Cl 


yN  Marketplace 


The  PC  Buyers  Guide  to  Products  and  Services 

This  is  your  showcase— your  direct  source  of  information 
on  PC  products  and  services.  PC  Magazine  Marketplace 
gives  you  quick  access  to  exactly  what  you're  looking  for, 
plus  information  regarding  price,  discounts,  specifications 
and  delivery.  Use  this  guide  to  help  you  decide  which 
products  to  buy. 


IBM  PS/2 

MODEL  30 

M398 

MODEL  50  MODEL  60 

^2988  M498  ^ 


8  MHz  Turbo-XT 

^^398 


•  640K  of  RAM 

•  150  Watt  Power  Supply 

•  4  77  &  8  MHz 


>  8  Slots 

I  Deluxe  Keyboard 

>  Disc  Controller 


EPSON  PLOTTER 

FOUR  PEN/FOUR  COLOR 


•  Fast  -  9  Inch  Per  Second 

•  Accurate  -  .1  mm  Step  Size 

•  Four  Pen/Four  Color 

•  Automatic  Pen  Capping 

•  Standard  Parallel  Interfacing 

•  Accepts  Paper  or  Transparancies 

•  One  Year  Epson  Warranty 


4  Waterbase  Pens  . 
4  Oil  Base  Pens 
100  Sheets  Coated  Paper . 
10  Sheets  Overhead 
Transparency  Film 


Top  Rated  Business  Graphics  Software 

Packaged  for  PC  »29 

Parallel  PC  Cable   MS 

HPGL  Emulation   H9 


HEWLETT  PACKARD 

LASERJET  II 

$1798 


List  Price 
2295 


EGA  PACKAGE 

$569 

List  Price  >998 
Hi-re*  EGA  Video  Card...'199 
Hi-re*  EGA  Monllor...>399 

•  Dual  Mode  Monttor 

•  Non-glare  31  mm  Dot  Pitch 

•  640  X  350.  640  X  200 

•  EGA,  CGA  MDA  &  HGA 

•  100%  IBM  Compatible 

•  256K  ot  ViclKO  RAM  


HI-RES  RGB 
MONITOR 

$289 

List  Price  *699 

•  640  X  240  14  Non-glare  Tube 

•  16  Color.  39  mm  Dot  Pitch 

•  Includes  Free  Cable 

Manufactured 
By  Samsung 


HARDSL'XARD 


21  MB 
CARD 


$398 


•  21  3  MB  Formatted 
»  Lowpower 

•  Head  Park  Zone 


•  Plated  Media 

•  Light  2  4  Lbs 


HARD 

DISK 

SALE 


10  Megabyte 

$198 

Including  Controller 


20  MB 
30  MB 


_»299 
_'399 


30  MB  AT_>499 
40  MB  AT  -'599 


360K  DISK  DRIVE 

</2  Ht.  Oume/Alps  Built  to  IBM  Specs 


EPSON' PR'NTER 

$178 


LX-86,  LX-800,  FX-86e,  FX-286e,  LQ-800, 

LO-1000.  EX-800,  EX-1000,  LQ-2S00,  GQ-3500 

Call  For  Our  Best  Price! 


SEC 

MULTISYNC 

$529 

13"  Color  Monitor 


SEC 

MULTISPEED 

$1488 

Lap-Top  Compulei 


TANDON 

360K  Disk  Drive 


r  Ht  Direct  Drive 

TM65-2 


Full  Heigtit 

TM 100-2 


$79 
$98 


Letter  Quality 

DAISYWHEEL 
PRINTER 


22  CPS 
Diablo 
CompaUUe 


$198 


Traclor...>69  Sheet  Feed...>1S9 


LASER 
PRINTER! 


$1398 


NO-SLOT  CLOCK 

For  Your  PC-XT  (Clone)  or  Apple 

INTEL 

Math  Co-Processor 

3V2"  DISK  DRIVE 

FOR  YOUR  PC/XT/AT 

$149 

720K  Disk  Drive  For 
Mass  Storage  or  lor 
Down  Loading  to  your 
Lap-Top  Computer 
Require*  DOS  a20 

1200  BAUD 
DELUXE  MODEM 

YOUR  CHOICE 

$98 

INTERNAL  OR  EXTERNAL 
Including  Free  Software 

^$49 

\\   J          •  Uses  No  Slots 
JJ^           •  20  Year  Battery 

•  Includes  Software 
Plug-In  Clock  Board  for  PC...M9 

«n«7.1  »1QQ 
Rn9ft7  »17Q 
fln9ft7.A  *5dQ 

80287-10  »299 

JADE  COMPUTER 


PLACE  ORDERS  TOLL  FREE! 
Continental  U.S.A.  (800)421  -5500 
Inside  California  (800)262-1710 


i 
i 


4901  W.  Rosecrans  Ave  Box  5046 
Hawthorne.  CA  90251-5046 


Prices  at  our  seven  store  locations  will  be 
liigtier. 

We  accept  casti,  clieclts,  credit  cards  or 
purchase  orders  from  qualified  firms  and 
institutions.  IMinimum  prepaid  order  $15.00. 
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Ca  &  Tx  residents  add  sales  lax  Prices  & 
availability  subject  to  change  without  notice. 

Shipping  &  handling  charges  via  UPS 
Ground  50C/lb  UPS  Air  SI  00/lb  Minimum 
ctMrge  $3.00. 


^  THE  ONE  &  ONLY  STAR 


FOR  MICROS^ 

(312)  968-3323 
outside  Illinois  call 
1-800-MIC-STAR 


Microstar  386 
1  Wait  State 

640K  RAM 

14.2  Mhz  (18.7  Norton) 
1.2  MB  FLP 
30  MB  HO  (Seagate) 
Enhanced  Keyboard 
Monochrome  Monitor 
Monochrome  Graphics  Adapter 
Parallel  Port/Clock-Calender 
ONLY.  .  .$3799 


Microstar-Super-XT 

4.77  &  10  Mhz 
20MB  HD 
Phoenix  BIOS 
1 50  W.  Power  Supply 
360K  FD 

AT  Style  Keyboard 
640K  RAM 
Hi-Res  TTL  Monitor 
Here.  Comp.  Mono-Graphics 
card  with  PP 

ONLY.  .  .$1099 


Microstar-Super-AT 
6  &  12  Mhz  I  —  O  &  1  Walt  State 

30  MB  HD 

Phoenix  Bros 

220  W.  Power  Supply 

1 .2  MB  or  360K  FD 

AT  Style  Keyboard 

1MB  RAM 

Hi-Res  TTL  Monitor 

Mono-Graphics  with  PP 

ONLY.  .  .$1999 


Microstar-Portable 

9"  Green/Amber  with  Graphic 
Capability 

Compaq  Style  Keyboard 
3  Drive  Slots 
7  Expansion  Slots 

XT  AT 

20  MB  HO  30  MB  HD 

Phoenix  Bios  Phoenix  Bios 

360K  FD  1 .2MB  or  360K  FD 

640K  RAM  1  MB  RAM 

XT     $1199  AT  $2099 


Microstar-XT 

Phoenix  Bios 
4.77/8  Mhz 
20MB  HD 
360K  FD 

1 50  W  Power  Supply 
AT  Style  Keyboard 
640K  RAM 
Hi-Res  TTL-Monitor 
Here.  Comp.  Mono-Graphics 
Card  with  PP 

ONLY.  .  .$999 


Microstar-AT 

Phoenix  Bios 
6/10  Mhz 

30MB  HD  (Seagate) 

1.2  MB  or  360K  FD 

220  W  Power  Supply 

AT  Style  Keyboard 

1  MB  RAM 

Hi-Res.  TTL  Monitor 

Here.  Comp.  Mono-Graphics 

Card  with  PP 
Clock/Calender 

ONLY.  .  .$1899 


Q 
U 
A 
L 
I 

T 
Y 


WE  WILL  BEAT  OR  MATCH  ANY  ADVERTISED  PRICE 


PRINTERS 


EPSON 

LX-86 

195 

FX-86 

325 

FX-286E 

465 

LQ-800 

445 

LQ-1000 

645 

EX-800 

385 

EX-1000 

515 

LQ-2500 

895 

GQ-3500 

1445 

STAR 

NP-10 

169 

NX-10 

209 

NX-15 

319 

ND-10 

319 

NR-15 

419 

NB24-10 

429 

NB24-15 

629 

NB-15 

849 

NEC 

P6 

469 

P7 

669 

P5 

1149 

BROTHER 

HR-10 

199 

M1109 

249 

M1409 

329 

Ml  709 

529 

Prices  subiect  to  change  without  notice 
Typos/used  products  not  matched 
Prices  reflect  cash  discount 
School  &  corp  &  universities  call  for 
prices  and  terms 


UPGRADES 

SANYO  COLOR  UPGRADE 
SAMSUNG  COLOR  UPGRADE 
TATUNG  COLOR  UPGRADE 
EGA  COLOR  UPGRADE 
30MB  HO  UPGRADE 
42MB  HD  UPGRADE 


$179 
$249 
$349 
$599 
$79 
$199 


TOSHIBA 

P321SL 

3-in-1,/ 180x360  DPI 
21 6/72  CPS  24  PIN 
$495 


MONITORS 

''rAXAN  720-399 
TAXAN  635  $400 
TAXAN  760  $549 
TAXAN  770  $649 
TATUNG  1322-Color/Mono  $399 
Samsung  TTL  Hi-Res  Amber/Green  S99 1 
Sony  CLR.  RGB.  TV,  VD  IN  $499 
Amdek  TTL  Hi-Res.  310A  $149 
Amdek  TTL  Hi-Res  410  $169 
MEC  MuHi  Sync  (640"350)  $575 


CARD  SHOPPE 


CARD/MEMORY/I/O 


MGP 

Card 

$79 

Mono 

Card 

$79 

Color 

Card 

$79 

EGA 

I/O 

$79 

Memory  Card  with  256K  $99 
AST  6-PAK  +  3B4K  w/sw  $219 
AST  Rampage  2MB  w/SIZK  $449 
THESYS  Fast  Card  III  2MB  w/ok  $99 


SPECIALS 

Brother  HR-10  DSY  WHL  $199 

DS  Back  up  +  New  Ver.  $  49 

HI-FI  1/0-25,  IP,  C,  G  $140 

12008  Modem  Internal  89 

2400B  Modem  Internal  $199 

Sanyo  Color  Monitor  $250 

.PC  Mouse  (Optical)  $  99 i 


f  SOFTWARE 

1  P 

LOTUS  1-2-3 

$319 

1  R 

WORD  PERFECT  4-1 

$199  j 

1  1 

dBASE  III  + 

$399 

C 

Microsoft  word 

$279 

1  E 

Sidekick 

$  39 

Multimate  Advantage 

$285 

Paradox 

$349 

First  Choice 

$  99 

VP  Planner 

$  69 

r  Q 

PFS  Professional  write 

$129 

r  u 

Q  &  A 

$239 

A 

Reflex 

$  89 

L 

Symphony 

$429 

1 

Microsoft  windows 

$  79 

T 

Wordstar  2000  + 

$279 

Y 

Framework 

$399 

Direct  Access 

$69 

S 

The  Newsroom 

$69  1 

PC  Tools 

$29  1 

PFS  File 

$99  1 

U 

PC  Tools  New  Ver. 

$29  1 

R 

Copy  II  PC  Ver.4.0 

$29  1 

DS  Tutor 

$29  1 

T 

DS  Backup  -1- 

$49  1 

Word  Pert.  Lib. 

S69J 

A 

0 

(312)  968-3323 
1-800-MIC-STAR 
1303  Ogden  Avenue 
Downers  Grove,  IL  60515 


E 
M 
A 
R 
K 


QUALITY  IS  OUR  TRADEMARK 


CIRCLE  200  ON  READER  SERVICE  CARD 


★  SHARP  FAX  MACHINE  ★ 

Class  III.  extremely  Compact  &  light  weight  (1 1  lbs).  8  levels  of 
shading  w/automatic  contrast  control,  multi-purpose  LCD. 
buHtin  9600Bd  modem,  manual/auto  reception  &  transmission 
at  25  sac/page.  Doubles  as  copier  with  many  other  features  as 
standard. 

*lntroductory  offer  *  Model  FO-200    1399  * 

Other  Fax  Available  *  ATAT  *  CANON  *  TOSHIBA  * 


★  LAP  TOP  COMPUTERS^ 

starting  from    below  $1000 


*  TOSHIBA  321  SL  PRINTER* 

24  pin,  216/72  cps.  Standard  features  include  built-in  tractor 
and  fanfold  bypass  with  auto  loading  for  fan  fold  &  single  sheet 
paper  &  tear  bar.  Emulates  IBM  Proprinter.  Qume  Sprint  1 1  & 
Toshiba  351,  5  resident  fonts  with  2  downloadable  font  card 
slots,  front  panel  to  choose  type  fonts,  pitch,  emulation,  quite 
mode,  lines  per  inch  &  page  length  and  .  .   no  dip  switches. 

•  Limited  time  offer   $499  * 


*  SEAGATE  HARD  DRIVES* 

FOR  PC/XT  *  HALF  HEIGHT  INTERNAL 

Fully  tested.  w/Seagate  or  Western  Digital  controller,  cables, 
manual  and  one  year  warranty 

20  MB  299  30  MB  349 


PLUS  HARD  CARD  20/40  . . .  588/855  ir  NEC  P6  /  P7  PARALLEL  . . .  429/599  ★ 


PRINTERS 


DRIVES 


MONITORS 


DISPLAY  CARDS 


ALPS  PRINTERS 
ALO  200  Color,  Narrow 

18  pin.  200/100  cps  $425 

24  pin.  240/120  Cps  485 

ALQ  300  Color.  Wide 

18  pin.  200/100  cps  625 

24  pin.  240/120  cps  685 

P2000  9  pin,  250/125  cpt.  Wide 

Ser  &  Par  w/T rector   685 

P2100  18  pin,  400/200  cps,  WMe 

Ser  &  Par  w/Tractor   1125 

P2400  Color,  Wide  w/Trador 

18  pin.  250/125  cps  925 

24  pin.  360/180  cps  975 

ALPS  Buffer  Kits.  Fonts.  Tractors 
Sheet  Feeds.  Ribbons  &  18  pin/24  pin 

upgrade  kits   CALL 

CITIZEN  Printers 

MSP  10/20  Narrow    269/299 

MSP  15/25  Wide    329/399 

Premiere  35  Daisy  Wheel   439 

•OICONIX  ISO  InkJet  Portable* 

Parallel  w/3'  custom  caMa   325 

NEC  P-6  Par   429 

CP6  Color  -  Par   525 

♦P7  -  Par   599« 

CPT  Color  -  Par   685 

P5XL  Color  -  Par   999 

Uni-Di  Tractor  for  P2/P6  60 

Bi-Di  Tractor  for  P2/P6   160 

Uni-Di  Tractor  lor  P3/P7  80 

Bi-Di  Tractor  lor  P3/P7   170 

Bi-Di  Tractor  for  P5    180 

Cut  Sheet  Feeder  for  P2/P6  ...  230 
Cut  Sheet  Feeder  for  P3/P7  ...  290 

Cut  Sheet  Feeder  for  PS   350 

OKIDATA  192  PLUS  349 

193  PLUS   499 

Tractor  192   60 

PANASONIC 

1080  i   185 

1091  I  205 

1092  i  345 

1592    445 

1595    475 

SEIKOSHA 

SL80  Par  -  Narrow.  24  pin  w/tractor 

135/54  cps  349 

TOSHIBA  New  321  SL   499 

341  SL   CALL 

KENSINGTON  Printer  Stand  ...  20 
with  Printer   15 


*  All  Drives  Shown  Are  Internal  * 

FUJITSU/TEAC/TOSHIBA 

360K  '/i  Ht  XT/AT   $99 

1.2  Mb  '-i  Ht  (AT)   129 

Grey  Face  Plate  -  Add  5 

*  CONTROLLERS  * 
KONAN  Hard  Disk  OpIlmUcr 

KXP-230Z  lor  XT  199 

KXP— 230ZA  lor  AT   249 

C8SL  Awesome  I/O  Card  . . .  CALL 
★  MINISCRIBE* 

20  Mb  Int  V,  Ht  w/Cont   319 

30  Mb  Int  '>!  Ht  w/Cont   369 

40/70  Mb  Full  Ht  (AT)   CALL 

*  PLUS  HARD  CARD  * 

HardCard  20-single  slot  .588* 

286  Upgrade  Kit  for  HC  20  . .  CALL 
HardCard  40-single  slot   855 

PRIAM  w/partitioning  software 

42  Mb  23ms  AT/XT    749/949 

60  Mb  23ms  AT/XT    899/1099 

75/103  Mb  16ms  w/cont  .  1299/1599 
133  Mb  13ms  AT/XT  ....  2399/2599 

*  SEAGATE* 

PC/XT  'i  Ht  w/Western  Digital  or 
Seagate  controller,  cables,  manual 
and  one  year  Warranty 

*20  Mb  Complete  Kit  ...  299* 
*30  Mb  Complete  Kit   ...  349* 

SEAGATE  DRIVES  FOR  AT  .  CALL 


BACKUP 


ARCHIVE 

*  40  MB  lor  XT    379  * 

*  40  MB  lor  AT    399  * 

MOUNTAIN  Specify  XT  or  AT 

*  40  MB  Internal    399  * 

*  40  MB  External    499  * 

EVEREX  Tape  Backup 

20  MB  Int/Ext    579/669 

60  MB  Int/Ext    799/899 

*60  MB  Ext  w/QIC  ConI   949* 

*Extra  QIC  Controller  129* 

BACKUP  MEDIA   CALL 


MAGNAVOX 

PRO  8CM540  EGA   $419 

PRO  8CM873  Multimode  529 

With  8AV480  MulliRes   829 

*Wlth  Vega  Deluxe   799* 

MITSUBISHI  XC-1410  EGA  ...  399 

XC- 1430  EGA   429 

*AUM-1371  Diamond  Scan  .  529* 

With  ATI  EGA  Wonder  739 

With  BOCA  EGA   669 

With  Genoa  HiRes  879 

With  Paradise  480   799 

*  With  Vega  Deluxe    799  * 

*  NEC  Multisync  1401   S29  * 

With  ATI  EGA  Wonder  739 

With  BOCA  EGA   669 

With  Genoa  HiRes  879 

With  NEC  GB-1   829 

With  Paradise  480    799 

*  With  Vega  Deluxe    799  * 

NEC  Multi-Sync  Plus-IS"  . . .  CALL 
*SON  V 131 1 CR-13"  Trinitron  Color* 
*Remote  TV  a  RGB  Monitor  .  399* 

*SONY  Mulliscan  1302    579* 

With  ATI  EGA  Wonder  789 

With  BOCA  EGA   719 

With  Genoa  HiRes  929 

With  Paradise  480    849 

*  With  Vega  Deluxe    849  * 

TAXAN  635/650    379/479 

With  557  Gold  Card    599/699 

*770  MultiVislon   529* 

With  570  Adv  EGA  Card   839 

With  ATI  EGA  Wonder   739 

With  BOCA  EGA   669 

With  Genoa  HiRes   879 

With  Paradise  480    799 

*  With  Vega  Deluxe    799  * 

TAXAN  840  16  '  799 

With  Sigma  480    1099 

New  860  EGA  16"   CALL 

ZENITH  Flat  Screen   CALL 


*ATI  EGA  Wonder   $229* 

With  Multi  Scan  Monitor   210 

BOCA  EGA  149 

With  Multi  Scan  Monitor    140 

GENOA  SuperEGA  HiRes   ...  369 

With  Multi  Scan  Monitor  350 

HERCULES  InColor   329 

NEC  Multisync  GB-1   319 

With  Multi  Scan  Monitor   300 

PARADISE  AutoSwitch  480  .  . .  289 
With  Multi  Scan  Monitor   270 

OUADRAM  EGA  ProSync      .  329 

SIGMA  480    319 

With  Multi  Scan  Monitor   300 

TAXAN  557  Gold  Card   239 

With  Taxan  635/650    220 

570  Advance  EGA   329 

With  Taxan  770  MultiVision ....  310 

*VIDE0-7  Vega  Oelux   299* 

*Wlth  Multi  Scan  Monitor    . .  270* 

MICROSOFT  Windows   80 

*Wlth  Any  EGA  Card   65* 


KEYBOARD/MOUSE 


KEYTRONIC  KB  5151  PC/XT  .  159 

KB  5151  for  AT    179 

New  KB  101  for  PC/XT/AT  ....  129 
I  M  S  I 

Optimouse  Ser  w/Dr  Hallo  II  .  109 
LOGITECH  C7  Ser  or  Bus 

With  PLUS  software    79 

*With  Loglpaint   99* 

*With  Logicadd  129* 

•With  Paint  a  Draw   149* 

MICROSOFT  Mouse 

Serial/Bus   119/109 

MOUSE  SYSTEMS  PC  Mouse 

*  With  Designer  PopUp  Menu* 

Serial/Bus  99/109 


MODEMS 


POWER 


*  EVEREX  Internal  '/>  Card  * 
*  Hayes  compatible  w/sottware  * 


MATH/RAM  CHIPS 


LASER  PRINTERS 


64K  RAM  Set  of  9   $15 

256K  RAM  Set  of  9   30 

8087-3  PC/XT  5  Mhz   109 

8087-2  PC/XT  8  Mhz   149 

80287-6  AT  6  Mhz   169 

80287-8  AT  8  Mhz   259 

80287-10  AT  10  Mhz   299 

Inboard  386/AT  Coprocessor . .  399 


*  1200  Bd  

95  * 

*  2400  Bd  

185  * 

*  HAYES  1200B  Internal  . 

. . 249* 

1200  Ext  

299 

2400B/2400  Ext  

399/449 

For  SmartCom  ll-Add 

30 

*  Haya*  V  series  Modems 

CALL* 

PROMETHEUS  1200  Ext 

219 

1200B  w/sottware  

149 

2400  G  Ext   

255 

2400  Ext  Expandable 

319 

Expansion  Modules   

. .  CALL 

REPLACEMENT  POWER  SUPPLIES 

With  4  pwr/drive  connectors 

PC  XT  150/AT  200  Watts   . .  $69/99 

DATASHIELD 

300  Watts  Backup   369 

*350  Turbo  Backup   499* 

500/800  Watts  Backup  ....  639/749 

*NEW  Solid  State  3"  High  UPS* 

SS  400/700  Watts  UPS  ....  699/899 

KENSINGTON  Masterpiece  ....  95 

Masterpiece  Plus    109 

*NEW  Masterpiece  Remote  .119* 


FAX/COPIERS 


LASER  CONNECTION 

Post  Script  PSJet  Printer    3699 

PS  Jet  Post  Script  add-on  . . .  1999 

*Naw  PS  Jet  *   Call* 

PANASONIC  Laser  Printer  . .  CALL 
QUAOLASER-LS1101   3199 


★  FREE  DELIVERY* 

Prepaid  orders  in  Continental  USA 


★  SUPER  SPECIALS* 

*  Limited  Time  offer* 


WESTERN  EUROPE 


Simply  mtil  tt<e  check  lor  the  exact  imount 
(CA  add  6S)  as  shown  here  with  your 
order  V^e  will  ship  your  order  UPS  Ground. 
FREE  of  any  other  charges  It  is  that  simple 


SEIKOSHA  SL80  24  pin  Printer  349 
SEAGATE  40  Mb  "1  Ht  AT  w/sw  499 
MOUNTAIN  40  Mb  Int  Backup  399 
HAYES  1200B  249 


ATaT3510D   $1999 

CANON  FaxPhone  10   1699 

CANNON  P-25  Copier   899 

*SHARP  FO  200   1399* 

*NEW  SHARP  FO  640    2399* 

SHARP  Z-50  Copier   599 

TOSHIBA  TF321    1999 

TOSHIBA  TF341    2399 


3  DAY  AIR  EXPRESS 
Gel  ttio  Meat  producta  at  the  lowest 
pricea,  delttrerad  to  your  door  step. 
Use  your  MC,  VISA  or  AMEX. 


'-'L'LiC  M'-i  o'^e' $60  H'.ces  i  avawaD'h'y  subject  to  cnange   Snipping  cf^arges  vai^  Hf  ices  ref'ecl 
discount  for  advance  payment  Personal/company  checks  take  2  3  weeks  lo  dear  AiM  2S  (Mm  $S) 
tor  COO.  2%  for  Discover.  MC  &  Visa  and  SS  lor  Amex  COD  requires  cash  or  cashier  check  No 
showroom  or  walkin  sales  Open  acct  PO  mm  order  $1000.  call  for  special  prices  All  sales  drtal 
Refused  shipments  subject  to  a  20%  charge  lUir^  S50i   Not  responsible  for  compatibility 
FOR  PICKUP:  PLEASE  CALL  f  IRST  FOR  WQRKOHDER  w  


COD  ★  American  Express 
Discover  ★  MC  i^  VISA 


714-897-2100 


12605  HOOVER  STREET.  GARDEN  GROVE,  CA  92641 


PLEASE  REFER  TO  AD  #  PC  797 


A  DREAM  COME  TRUE! 

NEWfCCC-3S6c  ^2995"" 

16  MHz,  1  MB  RAM,  1.2  MB  Floppy,  Keyboard. 
40  MB  Hard  Disk  Option  »599"" 


r 


FREE  Software  with  all  systems  4'  Shipped  Within  "72  Hours 

CCC-ATc   999"'  CCC-XTc  *999"" 

6  or  10  MHz  CPU  Speed,  1.2  MB  30  MB  Seagate  HD,  360K  Floppy 
Floppy,  Keyboard.  Drive,  4.77  or  8  MHz,  Keyboard,  TTL 

30  MB  HD  . . .  ♦549'*°     40  MB  HO     ^SOO  "   Monitor  and  Video  Card. 


IBM  PS/2' '. 

MikUI  Ml 


1399" 


IBM  PS/2™  ♦3299" 

M<><Ji-l  SO 


COMPAQ  386™  ♦5199"" 

12  MR  Floppy.  lO  MB  HO 


NEW!  CCC  Portable  ATc 

^1499^"*  640K  RAM,  1.2  MB  DR, 
Built-in  9"  TTL  or  composite  monitor, 
Video  Card,  Keyboard. 
40  MB  Hard  Disk  Option  »599«'<' 


MostefCard 


SAME  AS  CASH 


♦    SOFTWARE  ♦ 

WordPerfect  4.2  '199'"' 

Framework  II  »399~ 

XiTox:  Nfiitxini  '595"" 

DBASE  III  +  '399"" 

Microsoft:  Quick  Basic  . . .  •69'" 

Microsoft:  Windows  '69' 

Borland:  Reflex  •99~ 

Horlaiul:  rurh()"C"  '69- 

PFS:  1st  Choice  '99'*' 

VP  Planner  '69" 

Norton  Utilities  4.0  '69'^' 

Printshop  »40°° 


HotaitlCS  INTFRNAL  MODEMS 
Auto  Adjuslahlcl  f  l2(M)Baud  •99" 
Auto  Answer     J  I  2  100  Baud  «199"" 

CCC-EXTERNAL  MODEMS 

Auto  AdjuMablcl  r  12(M)Haud  '99"" 
Auto  Answer    J  I  2400  Baud  '249"" 


CCC-Portable  XT. 
256K  RAM,  Two  360K 
DRs, Built-in  9"  TTL  or 
composite  monitor. 
Video  Card  »999<"' 

20  MB  HP  Opt  ♦299"" 


♦  PRINTERS  ♦ 
DYNAX  2010 

200(  1^.  lOCarriagc  

DYNAX  2015 

Ji  Mil        I  s  (  .irri.ii!. 

EPSON  LQIOOO 

24  Pin,  240  CPS,  1 5"  Carriage 

Toshiba  351 

1  I'in,  2«H(  IN.  IS  (  arriagc 


$36900 

«449<>« 
$69900 

>999>»i» 


50  D/S  D/D  DISKETTES 

Plus  FRHE  60  (  apacity  Data  Case  •29'' 


>    SPECIALS  > 

NEC  Multisync  .  .  '575"" 

EGA  Monitor  '439°° 

EGA  Card  *l69"" 

Color  Monitor...  *299"" 

2  MB  EMS  XT  *99"" 

Monograph  w/pp  .  .*69°° 

30  MB  Kit  *398"" 

OrchidJET386  . .  '996"® 


GUARANTEES/WARRANTIES 

Scr\ii.c  »»o  a  "fir^t  name"  haMs  wuh  ihc  pcrvm  vim 
iMHJf^t  It  from  <  C  (  Hanl«-arc  i%  U  airantird  f<M'  I  ^'r^. 
VH>ay  Mono  Baik  Ciuamnlcc  for  -Mail  <  >rdcr>  (  I S  XYAys 
for  Walk-ins )  S>Mcm^  arc  aMcmbltrtl.  cotctl  &  bumcO  in 

CCC-2M 


CALL  TOLL-FREE  FOR  OLTR  LOW,  LOW  PRICES!    (800)  422-2666 


The  Right  products,  the  Right  prices,  the  Right  services.  5239  North  Harlem  Avenue,  Chicago,  Illinois  60656         (312)  774-0091 

AMEX,  Add  5%.  Personal  checks.  Add  2%  VCe  Don't  Hold  Cliccks  Because  That     ould  IX-lay  Ueliver>'  II.  residents  add  H%  sales  tax.  Shipping  extra  .Ml  orders  prepaid 

CXX-XT..  CCC-AT. .  C.CC-)IKi.  and  CCC  P«iruMe  XT.  ur  rcgLMerrd  tridcmtfta  o(  ChKJgii  Computrr  (UmnrLltun.  IfM.  IBM  jnd  COMPAQ  a/r  rcyMrrrJ  tradcnuita  a<  their  rcapcilivc  cumpanicik  PrKr»  »uhtri:l  to  chanftc 


Hi  Resolution 
Amber  Screen 
TTL  Monitor 


Lights  For 
Power,  Turbo, 
Hard  Drive 
Access  Indicator, 
Keylock  Just 
Like  The  AT 


Look! 
AT  Style 
Case  With  LED 


Hard  Drive  Is 
Mounted  Inside 
Case  As  In  The  AT 


Silent  Operating 
SeOK  Floppy  Drive 
(Second  Drive  Optional) 


84-Key  AT  Style 
Keyboard  With  LED 
Lights  And  Large 
Return  Key 


Fully  IBM  Compatible  XTurbo  System  Ready  to  Plug-In  And  Run 


INCLUDBS.. 


30MB  HARD  DRIVE 


TTL  Hi  Res  Amber  Monitor;  Plus  NEW  *Xlick**  Keyboard;  FoU 
640K  Memory;  Serial  Port,  Parallel  Port,  Game  Port,  Clock- 
Calendar;  A-T  Style  Case;  360K  Floppy  Drive;  MS-DOS/GWBASIC 


Why  We  Now  Show  Pull  System  Pricing: 

Our  customers  tell  us  the  practice  of  many  mail  order 
companies  of  "bare  bone"  pricing  is  confusing  and 
requires  too  much  work  to  sort  out  the  real  cost  of  a 
full  system. 

Instead,  Northgate  now  gives  you  a  price  for  a  completely 
configured  system.  This  way,  if  there's  something  you 
don't  need,  you  subtract  from  an  established  price.  We 
agree,  it  makes  a  lot  more  sense  this  way— and  Northgate 
still  brings  you  the  LOWEST  PRICES  ANYWHERE! 


And  Now — Overnight  Replacement  Of  Any  Failed 
Part  For  1  Full  Year — ^We  Pay  Express  Freigpht! 
A  Guarantee  Unmatched  In  The  Industry! 


Why  do  individual  users.  Fortune  2(XX)  Corporations,  U.S. 
Government  agencies.  Schools  and  Universities  choose  North- 
gate  Systems?  Simple!  Quality,  Performance,  Guarantee  and 
Price.  A  combination  no  otlier  soarce  can  mafcii. 

With  the  Northgate  XTurbo/30  you  get  a  true  state-of-the-art 
system  at  an  honest  price— no  hidden  costs,  no  gimmicks.  The 
8MHz  speed,  640K  memory  and  30  -i-  Megabytes  of  hard  drive 
storage  give  you  true  computing  power. 
Our  unique  warranty  protects  you  for  one  full  year  against 
failure  resulting  from  defective  product.  If  a  part  falls,  notify  us 


and  we'll  OVERNIGHT  a  new  part  so  you're  up  and  running  the 
next  day.  Nowhere  else  In  the  Industry  will  you  find  a  program 
like  this! 

AND... You  have  no  risk  when  you  order  from  Northgate.  We 
give  you  30  days  to  prove  to  yourself  the  system  is  fully  DOS- 
compatible.  If  we  fall  In  any  way  to  meet  compatibility  standfirds, 
return  the  system  for  a  full  refund  of  your  entire  purchase  price. 

ALSO  A VAILABUE:  Second  Floppy;  CtiA  and  KQA, 
TapeBaetcupm 


TO  PLACE  YOUR 
ORDER 
PHONE  NOW 


800-548-1993 


No  Riaic  Conanmer 
Protection  Plan 

We  guarantee  Northgate 
Computers  to  run  any 
program  written  for  IBM 
Computers.  Return  for 
100%  Refund  if  it  fails  In 
any  compatibility  test. 
Pull  Year  Parts  and 
Labor  Warranty  on 
Entire  SystemI 

You  Can't  Losel 


NORTHGATE 
COMPUTER 
SYSTEMS 

A  DIVISION  OF  ABl  INCORPORATED 


€X}N8VMER  DIRECT  COMPUTER  MARKETING  SPECIALISTS 


WE  ACCEPT 


COD 


aRCLE  243  ON  READER  SERVICE  CARD 


Cc 


NEW!  "CLICK"  AND 
TACTILE  TOUCH 
A-T/lOl  STYLE 
KEYBOARD.  NEAREST 
YET  TO  ORIGINAL 
IBM  PC  KEYBOARD! 


10  MHz  O  WAIT  STATE 

ATURBO  SYSTEM 

FULLY  INTEGRATED  AND 
COMPLETE!  NO  EXTRAS  TO  BUY, 
NO  GIMBOCKS  OR  HIDDEN  COSTS. 

AIVD...Nortligate  Guarantees:  1  FULL 
OF  ANY  FAILED  PART— EXPRESSED 

A  Lightning  fast  ATurbo  System,  ready  to  plug-in  and  run. 
Unsurpassed  quality  in  every  component  gives  you  true 
power  computing  in  a  system  experts  agree  cannot  be 
matched  for  half-again  our  price! 

We  even  furnish  MS-DOS  3.2  with  GWBASIC  at  no 
extra  costl  An  $85  to  $90  extra  value! 

And  don't  be  concerned  about  reliability.  E^ch  Northgate 
ATurbo  is  precision-assembled  and  bench  tested  for  a  full 
24-hours. 

AJVD...  You  Get  A  30-Day  Money-Back  Compatibility 
Guarantee. ..PLl/S— A  One-Year  Parts  And  Labor  Warranty 
Backed  By  A  17-Year-Old  Corporation! 

BEST  OF  ALL— Should  Any  Part  Fail  Within  One  Year. 
Northgate  Will  Ship  You  By  Overnight  Express,  The 
Replacement  Part  And  We  Pay  The  Express  Freight! 

ALSO  AVAILABLE:  HARD  DRIVES  TO  95MB.  CCA.  EGA. 
TAPE  BACKUP 

Because  of  uncertainties  tn  International  currencies  and  reciprocal  policies,  prices 
are  subject  to  change  without  notice. 


$1799®® 

mCL:  30MB  WINCH..  2  Floppy  Drives,  New 
"CLICK"  101  Keyboard.  I/O  Card.  Clock-Cal.  MS-DOS 
3.2  +  Basic.  HI-RES  TTL  Mon,  Compl.  Manual 

YEAR  OVERNIGHT  REPLACEMENT 
TO  YOU  AT  OUR  EXPENSE!!! 

Use  Our  Toll  Free  Number 

800-548-1993 

Hours:  8:30-7  PMCDT  •  Sat  9-2 

C  IRC  1.1  234  ON  KE         l<  SERVICF  CARD 


NORTHGATE 
COMPUTER 


A  DIVISION  Of  ABL  mCORPORATED 


COIfaVMER  DIKECT  COKPVTER  MAJUEETHVO  8PKCIAUST8 

2905-Norttawest  Boulevard,  Suite  250 
Plymouth,  Minnesota  55441 


We 

Accept 


COD 


NO  SURCHASGE  FOR  CREDIT  CARD  SALES 


Here's  What  You've 
Been  Waiting  For... 

A  recent  survey*  showed  that  70%  of 

PC  Magazine  subscribers  bought  PC  products 

and  services  by  mail  and  telephone  during  the 

past  year.  So  this  special  section  is  for  those 

of  you  who  choose  to  buy  through  this  direct 

channel. 

Just  turn  to  our  Direct  Marketing  Connection 
when  you're  doing  your  buying.  Because  it's 
easier  than  ever  for  you  to  compare  prices, 
delivery  terms,  or  service. 

•Starch  Study,  July  1986 


U  Ubigbook 


BY  ANY 


MAGAZINE 


EPSON'  PRINTERS 

EDITOR'S 
CHOICE. 

-  PC  MAGAZINE,  November  11.  1986 

649. 


$ 


EPSON  LO-1000 
1 80  cps 
DOT  MATRIX 
PRINTER 

Order  now  and  receive  a  FREE  Universal  Printer  Stand 
with  the  purchase  of  each  LQ-1000  or  other  EPSON 
printers  listed  here  —  a  $29.95  retail  value!  Hurry  — 
quantities  are  limited. 

j^LX-800       $187  FX-86e  $347 

FX-286e  $486  EX-800  $416 
EX-1000     $556  LQ-800  $486 

LQ-1000     $649  LQ-2500  $973 

EPSON  printers  are  not  only  great  values,  but  each 
comes  with  a  one  year  warranty.  Add  $6.00  per  unit  ship- 
ping and  handling.  MA  residents  add  5%  sales  tax. 
Order  today:  check,  money  order  or  COD. 

Compu-Print 

30  Sears  Road  •  Milton,  MA  02186 
Toll  Free  Outside  MA:  1 -800-543-4307 

In  MA:  617-696-0109 
EPSON  is  a  registered  trademark  of  Seiko  Epson  Corporation. 


CIRCLE  228  ON  READER  SERVICE  CARD 


CCS  DESIGNER       just  $6995 

Easy.  Fast.  Inexpensive.  COMPLETE. 

A  truly  COMPLETE  Computer  Aided  Design  program  that  comes  with 
everything  you  need  to  quickly  and  easily  create  professional  quality  drawings. 
We  don't  think  it  should  cost  extra  to  fill,  paint  auto-dimension  and  plot  on  a  dot 
matrix  printer  with  your  CAD  program —  that's  why  our  ONE  LOW  PRICE 
includes  these  features  and  many,  many  more: 

•  NEW  VERSION:  50%  more  drawing  space! 

•  Enlurge.  rotate,  copy,  zoom-in  and  undo  drawings 

•  Retrieve  your  symbols  at  any  si/e.  angle  or  location 

•  Clearly  written  85  page  manual  &  on-line  help 

•  Change  the  angle  of  any  part  of  your  drawing 

•  Create  and  choose  from  multiple  character  sets 

•  Simple  single  keystroke  commands 

•  Create  your  own  symbol  libraries 

•  Snap  gravity  point  &  adjustable  grid 

•  Mouse  supported  but  not  required 

•  Auto-dimensioning  and  scaling 

•  AutoCad  compatibility  available 

•  NOT  COPY  PROTECTED! 

•  Supports  K2  dot-matrix  pnnlers.  . 
1 7  input  devices  &  59  plotters  ' ' ' 


US 


CCS/DXF:  a  new  utility  that  allows  you  to  use  your  drawings  with  AutCAD.  $39.95 

CCS  Designer  Symbol  Library:  a  collection  of  useful  symbols  to  take  full  advantage 

of  the  power  of  CCS  Designer.  $29.95 

"My  coworkers  and  I  have  used  CCS  Designer  for  over  a  year  to  produce 
initial  system  concept  design  graphics.  It  is  excellent  for  both  professional 
and  fast  graphic  needs."    —  M.W.  Hulse,  System  Engineer  at  Lockheed 


IBM-PC/XT/AT  oc  ccxnpalible.  5I2K.  DOS  2.0  or  later  &  ability  to  displav  graphics 

Suppnns  IBM*  CGA.  EGA.  AT&T"*.  Hcaulcs'".  Pcrsysi™.  Tandy™.  Tcclimar™  and  .1270  cards. 


LOGIMOUSE  C7 


An  ultra-responsive,  opto  mechanical  mouse  (or  the 
PC;  ideal  for  CAD  and  paint.  SPECIAL:  ^^^5 

•  High  Resolution:  200  dots  per  iiKh  for  precise 
control:  TWICE  as  accurate  as  most  mice! 

•  High  Baud  Rale:  Programmable  lo  9600  baud. 

•  Mechanical:  Requires  no  special  grids  or  pads. 

•  No  External  Power  Supply  Required:  LogiMou.se 
plugs  directly  into  the  serial  pt>rt. 

•  Low  Power  Consumption:  Almost  runs  on  thin  air! 

•  BONUS:  Comes  with  PLUS  PAK 
software.  Customi7.e  any 
program  to  use  the  mouse!!! 

reg.  $120.00 

Alt  ira(ktnui\ 


EXTRA  SAVIN(iS 


CCS  Designer  and  LogiMouse 
lust  $149.95! 

PC  PaintbrushCiC  3.0.  the  twst  selling  paml  program 
lor  ttw  PC  Order  with  LogiMouse,  get  both  tor: 
iust  $11 9.951 
BEST  BUY:  CCS  Designer.  LogiMouse  SPaintbrush 
only  $169.95! 


rr^30  Day  Money  back 
GUARANTEE!! 


Order 
NOW 

Add       for  xhjpping  &  handling,  minimum  charge 
California  rcstdcnts  add  sales  lax.  COD  t>rdcr\  add  S2.  COD 
(itxiept  over  SUN)  must  be  paid  wiih  ca.sh  or  moneyorder.  All 
rclums  must  be  in  new  condition  and  be  accompanied  by  a 
Kcium  Authonzaiion  Number.  15^  iL^iiK.kiii^  fee  on  returns. 


Complete  Computer  Services,  Inc. 


849  Mitten  Road  #24 

Burlingame.  CA  94010 


Inside  CA: 

outside  CA: 


(415)  692-7250 

(800)  346-4227 


CIRCLE  477  ON  READER  SERVICE  CARD 


PC  MAGAZINE 


515 


AUGUST  1987 


20  MEG  HARD  DISK  DRIVE  ON  A  CARD  $389! 


N  E  « <.     EVERnHINB-IN-ONE  CARD 

MCTMBMIO  $119.95 


•  HERCULES  COMPATIBLE  MONa 
CHROME  ORAmiCS,  720  >  3*4  PIXEIS 

•  1  STANDARD  SERUL  PORT  INSTAUCO, 
OPTIONAL  2nd  PORT  AVAILABLE 

•  1  PARAUEL  PORT  AND  REAL  TIME 
CLOCK/CALENDAR  INCLUDED 

•  SUPPORTS  BOTH  DS/OO  ft  DS/OO 
WHEN  USED  W/DOS  3.2  OR  JFORMAT 


QUALITY  IBM  COMPilTIBLE  MQTHERBQARDS 

I  TURBO  4.77 /B  MHZ  $129.95 

JDR  PART  th  MCT-TURBO 

•  4.77  OR  S  MHt  OPERATION  WTTH  S08S-2 
a  OPTIONAL  8087-2  CO-  PROCESSOR 

•  DYNAMICAUY  ADJUSTS  SPEED  DURING 
DISKETTE  OPERATION  FOR  MAXIMUM 
THROUGHPUT  AND  REUABIUTV 

•  CHOICE  Of  NORMAL  /  TURBO  MODE  OR 
SOFTWARE  SELECT  PROCESSOR  SPEED 

irUOMOMOTIffnOUD  >109.M 

JDR  PART  (r  UCT-XTUB 

B0288  6  /  8  MHZ  $499.00 

JDR  PART  It:  MCT-A  TUB 

•  8  SLOT  (2  EIGHT  BIT.  8  SIXTEEN  BIT|  AT 
MOTHERBOARD 

•  HARDWARE  SELECTION  OF  S  OR  8  MHi 

•  1  WAIT  STATE 

•  RESET  SWITCH.  FRONT  PANEL  UD 
INDICATOR  AND  KEYLOCK  SUPPORTED 

•  SOCKETS  FOR  1  MB  OF  RAM  AND  80287  ON 
BOARD 

•  ON  BOARD  BATTERY  BACKED  CLOCK 
OPERATES  WITH  PC-DOS  OR  MS-DOS 


3V2 "  FDD  KIT 
BY  TOSHIBA 

jOflPxnrnrFDo-as  kit 

•  720K  FORMAT,  DOS  3.2  COMPAT1BU 

•  ALLOWS  DATA  INTERCHANGE  WITH 
NEW  IBM  MACHINES 

•  MOUNTING  HARDWARE  FOR  SV."  SLOT 

•  FACEPLATES  FOR  BOTH  AT  ft  XT 

$149,95 

IBM  NT  STYLE 
COMPUTER  CASE 

AN  A  TTRACTIVC  STCCL  CASC  WITH 
A  HINOeO  LID.  FITS  THC  POPULAR  PC/XT 
COUPA  TIBLC  MOTHERBOARDS 


>  SWrrCH  CUT-OUT  on  side  for  PC/XT 

STYLE  POWER  SUPPLY 
•  CUT-OUT  FOR  S  expansion  SLOTS 
.  ALL  HARDWARE  INCLUDED 

$34.95 

XTtrmSUDEnPECUE  tUM 
LATimESUDETTPECME  ^95, 


IBM  COMPATIBLE 
FLOPPY  DISK  DRIVE 

JDR  PART  t:  FDI>3K 
QOOO  QUALITY  DRIVES 
BrUAJOR  MANUFACTURERS  SUCH  AS 
QUUE.  TANDON  t  CDC 

•  SV."  HALF  HEIGHT  •  DS/DD 

•  3S0K  STORAGE  CAPACITY      •  48  TPI 

$69.95 


BUILD  YOUR  OWN  256K 
XT  COMPITIBLE  SYSTEM 

XTMOTHERBOMD  ^09" 
PRO-BIOS  («  $20  VALUE)  FREE! 

256K  RAM  t26" 

130W  POWER  SUPPLY  ^BS" 

FLIP-TOP  CASE  ^34" 

MCT-51 50  KEYBOARD  *59" 

360K  DRIVE  *68» 

FDD  CONTROLLER  S34» 

MONOBRAPHICSCARO  >58k 

FORTRONICS  MONITOR  m»i 

TOTAL :  <568is 


IBM  COMPATIBLE  KEYBOARDS 

-^"IMCT-SOSO  $59.95 

I 


•  IBM  AT  STYLE  LAYOUT 

•  SOFTWARE  AUTOSENSE  FOR  XT  OR  AT 
COMPATIBLES 

•  EXTRA  LARGE  SHIFT  li  RETURN  KEYS 

•  LED  INDICATORS  FOR  SCROLL  CAPS  & 
NUMBER  LOCK 

.  AUTO  REPEAT  FEATURE 


MCT-5339 


$89.95 


IBM  ENHANCED  STYLE  LAYOUT 
SOFTWARE  AUTOSENSE  FOR  XT  OR  AT 
COMPATIBLES 
12  FUNCTION  KEYS 
EXTRA  LARGE  SHIFT  B  RETURN  KEYS 
LED  INDICATORS  FOR  SCROU.  CAPS  ft 
NUMBER  LOCK 
AUTO  REPEAT  FEATURE 
SEPARATE  CURSOR  PAD 


MCT-5150  $59.95    MCT-5151  $79.95 


EASYDATA  MODEMS 


All  models  foatun  auto-diallartswerlredial  on  busy,  Hayes  compatible,  power  up  self 
test,  touchtone  or  pulse  dialing,  built-in  speaker,  PC  Talk  III  Communications 
software.  Bell  Systems  103  &  212A  full  or  half  duplex  and  more. 

INTERNAL 
EASY0ATA-12H  $99.95 

1200  BAUD  HALF  CARD 

EASYDATA-12B  $119.95 

1200  BAUD  10"  CARD 

EASYDATA-24B  $199.95 

2400  BAUD  FULL  CARD 

EXTERNAL 

NO  SOFTWARE  INCLUDED 

EASYDATA-12D  $119.95 

1200  BAUD 

EASYDATA-24D  $219.95 

2400  BAUD 


MOT  DISPLAY  CARDS 


MCT-E6A 


$179.95 


ia?%  IBM  COMPATIBLE.  PASSES  IBM  EGA  DIAGNOSTICS 

•  COMPATIBLE  WITH  IBM  EGA.  COLOR  GRAPHICS 
AND  MONOCHROME  ADAPTORS 

•  TRIPLE  SCANNING  FREQUENCY  FOR  DISPLAY 
ON  EGA.  STANDARD  ROB  OK  HIGH  RES- 
OLUTION MONOCHROME  MONITOR 

>  FULL  2S6K  OF  VIDEO  RAM  ALLOWS  640  <  3S0 
PIXELS  IN  16  OF  64  COLORS 

>  UGHT  PEN  INTERFACE 


MCT-Cfi 


$49.95 


COUPA  TIBLE  WITH  IBM  COLOR  GRAPHICS  STANDARD 

•  SHORT  SLOT  CARD  USES  VLSI  CHIPS  TO 
INSURE  REUABIUTY 

>  SUPPORTS  RGB.  COMPOSITE  MONOCHROME 
&  COLOR  AND  AN  RF  MODULATOR  OUTPUT 

>  320  X  200  COLOR  GRAPHICS  MODE 

>  640  X  200  MONOGRAPHICS  MODE 

•  LIGHT  PEN  INTERFACE 


MCT-MBP 


$59.95 


XT  STYLE  LAYOUT 


KBS1  SI  ~  EQIUVALENT 


COUPA  TIBLE  WITH  IBM  UONOCHROUE  AND  HERCULES  GRAPHICS  STANDARDS 

•  SHORT  SLOT  CARD  USES  VLSI  CHIPS  TO 
INSURE  REUABIUTY 

>  PARALLEL  PRINTER  PORT.  CONFIGURABLE  AS 
LPT1  OH  LPT2 

•  720  X  348  GRAPHICS  MODE 

■  LOTUS  COMPATIBLE 

■  CAN  RUN  WITH  COLOR  GRAPHICS  CARD  IN 
THE  SAME  SYSTEM 


MOT  DEVELOPMENT  TOOLS 

MCT-PAL  PALPROBRilMMER  $289.95 

ONE  ARRAY  LOGIC  CHIP  CAN  REPLACE  4-5  TTL  ICS 

'  PROGRAMS  20  It  24  PIN  PALS  FROM  Tl. 
NSC  A  MMI 

•  EASY  TO  USE  MENU-DRIVEN  SOFTWARE 
ALLOWS  PROGRAMMING.  VERIFICATION 
READING,  MAP  BUILDING  &  BURNING 
THE  SECURITY  FUSE 

•  READ  AND  SAVE  BURN  PROFILES  IN 
JEDEC  FORMAT  ON  YOUR  DISK 

CUPLSTUiaKIT  MV* 

MCT-MP    MICROPROCE$$ORPROBRJIMMER  $199.95 

PROGRAUS  8741/2/8/9  PROCESSOR  CHIPS 

'  EASY  TO  USE  MENU-DRIVEN  SOFTWARE 
SUPPORTS  READ.  WRITE.  BLANK  CHECK 
AND  VERIFY  OPERATIONS 

•  PORT  ADDRESS  SELECTION  IS  USER 
CONFIGURABLE 

•  SAVE  AND  RESTORE  PROGRAM  IMAGES 
ON  DISK 

•  INCLUDES  SOFTWARE  FOR  STANDARD 
HEX  AND  INTEL  HEX  FORMATS 

MCT-EPROM       EPROM  PROBRAMMERS  $129.95 

PROGRAMS  27xx  AND  27xxx  SERIES  EPROUS  UP  TO  27512 

•  SUPPORTS  VARIOUS  MANUFACTURERS 
FORMATS  WITH  12.S.  21  AND  25  VOLT 
PROGRAMMIMG 

.  MENU-DRIVEN  SOFTWARE  ALLOWS 
EASY  MANIPULATION  OF  DATA  FILES 

•  SPLIT  OR  COMBINE  THE  CONTENTS  OF 
SEVERAL  EPROMS  OF  DIFFERENT  SIZES 

•  READ.  WRITE.  COPY.  ERASE  CHECK  AND 
VERIFY  WITH  EASY  ONE  KEY  SELECTION 

•  INCLUDES  SOFTWARE  FOR  STANDARD 
HEX  AND  INTEL  HEX  FORMATS 


4  BARB  PROBRAMMER  MBSn 
10  BARB  PROBRAMMER  (299^ 


1200b  modem  $9995  »,T  2400b  modem  HBB^^ 


MULTIFUNCTION  CARDS 

FROM  MODULAR  CIRCUIT  TECHNOLOGY 

MCT-MF  $79.95 


AU  THE  FEA  TURES  OF  ASTS  SIX  PACK  PLUS  A  T  HALF  THE  PfUCEl 

•  0-34SK  DYNAMIC  RAM  USING  41Ms 

•  INCLUDES  SERIAL  PORT.  PARALLEL  PRINTER 
PORT.  GAME  CONTROLLER  PORT  AND 

CLOCK/CALENDAR  EC^-»sr--'iKrWB=2^>— H 

■  SOFTWARE  FOR  A  RAMDISK.  PRINT  SPOOLER  tSSxSMSSBt^i 

AND  CLOCK/CALENDAR  NSS££a9BS<w''t  S 


MCTATMF 


ADDSUP  TO  3  UB  OF  1  BIT  RAM  TO  THE  AT 

•  USER  EXPANDABLE  TO  1.S  MB  OF  ON-BOARD 
MEMORY  (NO  MEMORY  INSTAll£DI 

•  FLEXIBlf  ADDRESS  CONFIGURATION 

•  IMCLUOES  SERIAL  PORT  AND  PAKALLEL  PORT 

•  OPTIONAL  PIOOYBACK  BOARD  PERMITS 
EXPANSION  TO  3  MB 

■IMF-SEIML     M  SERIAL  PORT 

MGT-ATMMIC 

PIGGYBACK  BOARD  (ZERO  K  INSTALLED) 


$139.95 


«24" 


MCT-MIO 


A  PERFECT  COMPANION  FOR  OUR  MOTHERBOARD 


$79.95 


•  2  DRIVE  FLOPPY  DISK  CONTROLLER 

•  INCLUDES  SERUU.  PORT.  PARALLEL  PORT. 
SAME  PORT  AND  CLOCK/CALENDAR 
WITH  BATTERY  BACK-UP 

•  SOFTWARE  FOR  A  RAMDISK.  PRINT  SPOOLER 
AND  CLOCK/CALENDAR 


MIO-SfMU. 


2nd  SERIAL  PORT 


MCMO 


$59.95 


USE  WITH  MCT-FH  FOR  A  MINIMUM  OF  SLOTS  USED 

•  SERIAL  PORT  ADDRESSABLE  AS  COM1.  COM2, 
conns  OR  COM4 

•  PARALLEL  PRINTER  PORT  ADDRESSABLE  AS 
LPTI  OT  LFT2  (>378  OR  >27l) 

•  CLOCK/CALENDAR  WITH  A  BATTERY 
BACK-UP 


HMONJU. 


2nd  SERIAL  PORT 


«18» 


MCT-ATIO 


$59.95 


USE  Wl TH  MC T-A  TFH  FOR  A  MINIMUM  OF  SLOTS  USED 


'  SERIAL  PORT  ADDRESSABLE  AS  COM1.  COM2. 
COM3  OR  COM4 

•  PARALLEL  PRINTER  PORT  ADDRESSABLE  AS 
LPTA  OR  LPTB  («378  OR  ii278| 

•  GAME  PORT  ^ 

•  USESie4S0SERIALSUPPORTCHIPSFORHIGH 
SPEED  OPERATION  IN  AN  AT  '^^^H 

2nd  SERIAL  PORT      'M"  ' 


ATHMOHU. 


CIRCLL  108  ON  READLR  ShRVICK  CARD 


RAM  CARDS 

FROM  MODULAR  CIRCUIT  TECHNOLOGY 


MCT-RAM 


$69.95 


A  CONTIGUOUS  MEMORY  SOLUTION  FOR  YOUR  SHORT  OR  REGULAR  SLOT 


•  SHORT  SLOT.  LOW  POWER  PC  COMPATIBLE 
DESIGN 

■  CAN  OFFER  UP  TO  S76K  OF  ADDITIONAL 
MEMORY 

•  USER  SELECTABLE  CONFIGURATION 

.  AMOUNTS  OF  192.  3S4.  SI2.  2S6  »  57eK. 
USING  COMBINATIONS  OF  ^4  a  2SCK  RAM 


MCT-ATRAM 

A  POWER  USERS  DREAM.  4MB  OF  MEMORY  FOR  THE  A  T 

•  USER  EXPANDABLE  TO  2MB  OF  ON-BOARD 
MEMORY 

•  USES  FULL  IS  BIT  PARITY  CHECKED  MEMORY. 
S4K  OR  2SSK  DYNAMIC  RAM 

•  FLEXIBLE  STARTING  ADDRESS.  ROUND  OUT 
CONVENTIONAL  MEMORY  TO  •40K  A  ADD 
EXTENDED  MEMORY  ABOVE  1MB 

MCT-ITWUI-MC  >39** 

2Ma  PIGGYBACK  BOARD  (ZERO  K  mSTALLED) 


$149.95 


Jill:;!!!!:!!!  .  " 


MCT-EMS 


$129.95 


2MB  OF  LOTUS/INTEUMICROSOFT  COMPA  TIBLE  MEMORY  FOR  THE  XT 


•  CONFORMS  TO  LOTUS/INTEL  EMS 

•  USER  EXPANDABLE  TO  2  MB 

•  USES  64K  OR  2SSK  DYNAMIC  RAM 
INC  MEMORY  mSTALLEDI 

■  USE  AS  EXPANDED  OR  CONVENTIONAL 
MERIORY.  RAMDISK  OR  SPOOLER 

•  SOFTWARE  INCLUDES  EMS  DEVICE  DRIVERS, 
PRINT  SPOOLER  AND  RAMDISK 


«re  s  s  i; 


MCT-ATEMS      at  version  of  the  mct-ems      M  39*^ 


Seagate 

HARD  DISK  SYSTEMS 

20  MB  30  MB 
$339  S399 

Systems  include  half  height  hard  disk  drive,  hard  disl(  drive  controller, 
^bles  and  irtstnictions.  Drives  are  pre-tested  and  warranted  tor  one  year. 

FAST  40ms  ACCESS  TIME 

$599 


DISK  CONTRDLLER  CARDS 

FROM  MODULAR  CIRCUIT  TECHNOLOGY 


MCT-FDC 


$34.95 


QUALITY  DESIGN  OFFERS  4  FLOPPY  CONTROL  IN  A  SINGLE  SLOT 

•  INTERFACES  UP  TO  4  FDD.  TO  AN  IBM 
PC  OR  COMPATIBLE 

■  INCLUDES  CABLING  FOR  2  INTERNAL 
DRIVES 

■  USES  STANDARD  OB37  CONNECTOR 
FOR  EXTERNAL  DRIVES 

•  SUPPORTS  BOTH  DS/DD  AND  DS/QD 
WHEN  USED  W/  DOS  3.2  OR  JFORMAT 


MCT-HDC 


$69.95 


HARD  DISK  CONTROL  FOR  WHAT  OTHERS  CHARGE  FOR  FLOPPY  CONTROL 

•  IBM  XT  COMPATIBLE  CONTROLLER 
SUPPORTS  16  DRIVE  SIZES  INCLUDING 
5.  10.  20.  30  &  40MB 

■  OPTIONS  INCLUDE  THE  ABIUTY  TO 
DIVIDE  1  LARGE  DRIVE  INTO  2 
SMALLER.  LOGICAL  DRIVES 

•  INCLUDES  CABUNG  FOR  1  INTERNAL 
DRIVE 


MCT-RLL 


$119.95 


GET  UP  TO  50*  MORE  STORAGE  SPACE  ON  YOUR  HARD  DISK 


•  INCREASES  THE  CAPACITY  OF  PLATED 
MEDIA  DRIVES  BY  50% 

•  RU  2.7  ENCODING  FOR  MORE 
RELIABLE  STORAGE 

•  TRANSFER  RATE  IS  ALSO  50%  FASTER; 
7S0K  Mcv.SOOK  MC 

•  USE  WITH  ST  238  DRIVE  TO  ACHIEVE 
30-  MB  IN  A  HALF  HEIGHT  SLOT 


MCT-FH 


$139.95 


STARVED  FOR  SLOTS?  SATISFY  IT  WITH  THIS  TIMELY  DESIGN 


•  INTERFACES  UP  TO  2  FDD.  a  2  HDO. 

•  CABUNG  FOR  2  FDD.  ft  1  HDD 

•  FLOPPY  INTERFACE  SUPPORTS  BOTH 
DS  DD  ft  DS/QD  WHEN  USED  WITH 
DOS  3.2  OR  JFORMAT 

•  ALL  POPULAR  HDD  SIZES  ARE 
SUPPORTED.  INCLUDING  S.  10. 20.  30  & 
40MB 

•  CAN  DIVIDE  1  LARGE  DRIVE  INTO  2 
SMALLER.  LOGICAL  DRIVES 


MCT-ATFH 


$169.95 


FLOPPY  AND  HARD  DISK  CONTROL  IH  A  TRUE  AT  C^[SiGrj 


•  AT  COMPATIBLE.  CONTROL  UP  TO  2 
360K  720K  OR  1  2MB  FOO«  AS  WELL 
AS  2  HDDi  USING  THE  AT  STANDARD 
CONTROL  TABLES 

•  SUPPORTS  AT  STYLE  FRONT  PANEL 
LED  TO  INDICATE  HO  ACTIVITY 

■  16  BIT  BUSS  PROVIOeS  RAPID  DATA 
TRANSFERS 

•  FULLY  SUPPORTED  BY  AT  BIOS 


r 


#JDR     MiCrOdeViCeS  10  Know.es  Drive  LosGa.os  CA  95030 


i  Toll  Free  800-538-5000  •  (408)  866-6200  •  FAX  (408)  378-8927  •  Telex  171-110 


THE  JOR  MICRODEVICES  LOGO  IS  A  REGISTERED  TRADEMARK  OF  JDH  MICRODEVICES  JDR  INSTRUMENTS  AND  JDB  MICRODEVICES  ARE  TRADEMARKS  OF  JOR  MICRODEVICES 

IBM  IS  A  TRADEMARK  OF  INTERNATIONAL  BUSINESS  MACHINES  CORPORATION 


copvmGHT  inr  jdr  McnooEvicES 


i^rlington  0>mputer  Product/  give/  you  the 
be/t  price/  on  IBfn  PC/.  •  • 


IBM  XT 

CALL  FOR 
CUSTOM 
CONFIGURATIONS 


IBM  AT  339  (8  MHZ) 

1  2  Floppy.  512K, 
30  MB  Hard  Disk 

w/Monochrome  Monitor  . . .  $3635 
w'Color  Monitor . . . .   $3895 


and  COMPAQ  too! 


IBM  PERSONAL 
SYSTEM  II 

BRAND  NEW  AND 
IN  STOCK  —  CALL  NOW! 

Model  30,  20  MB 

w/Monochrome  Monitor  ...  $1995 
Model  50. 

w/Monochrome  Monitor  . . .  $3025 
Model  60. 

w/Monochrome  Monitor  . . .  $4350 
w/Color  Monitor  add  $250 


COMPAQ  PORTABLE 


2  Drives.  256K  $1595 

1  Drive,  256K.  20  MB  $1950 

1  Drive,  640K,  20  MB  $2025 


COMPAQ  DESK  PRO 


1  Drive,  640K,  20  MB 

Green  or  Amber  Monitor  $1750 


COMPAQ  286 


DESKTOP  —  1  Drive 

640K,  30  MB.  Monitor  $3075 

W//40  MB   $3175 


PORTABLE  II  MODEL  IV  — 
1  Drive  640K,  20  MB  


$3295 


PORTABLE  III  - 

1  Drive  640K,  20  MB   $4050 


COMPAQ  386 


Model  40    $4695 

Model  70  $5295 

Model  130  $6375 


r 


DRIVES  &  TAPES 


360K  Floppy  (or  PC   $99 

360K  Floppy  for  AT  $115 

10  MB  Tape  Backup  for  XT  $249 

20  MB  Tape  Backup  for  XT  $459 

20  MB  Tape  Backup  for  AT  $489 

40  MB  Tape  Backup  for  AT 
or  Compaq  386  $549 

EV^£/?EX 

60  MB  Internal  Backup  for  AT  $739 

60  MB  External  Backup  for  AT  $899 

SEAGATE  HARD  DISKS 

20  MB  Kit  for  XT  (Model  225)   $319 

30  MB  Kit  for  XT  (Model  238)   $349 

30  MB  for  AT  (Model  4038)  $519 

40  MB  for  AT  (Model  4051)  w/softw/are. .  $659 
80  MB  for  AT  $869 

IOMEGA 

10  *  10  Bernoulli  w/Controller   $1489 

20  -  20  Bernoulli  w/Controller   $1950 

PLUS  hard  card   S659 


VIDEO  BOARDS 

Hercules  Graphics  Plus  $179 

Hercules  Color  Card  $145 

STB  EGA  Plus  $259 

Paradise  Autoswitch  480   $359 

Quadram  Prosync  $349 

Quad  EGA  $309 

NEC  GB1   $339 

Vega  Deluxe  $359 

Everex  EGA  $189 

Everex  Edge  $219 

Hercules  Compatible  Graphics  Card  $85 

Hercules  Compatible  Color  Card  369 


^  MONITORS 

AMDEK  PRINCETON 


310A  $139 

410  $159 

600   $349 

722   $459 


MAX12  $159 

HX12   $415 

HX12E  $499 

SR12  $565 


NEC  Multisync  $549 

THOMPSON  Color  $319 

SAMSUNG  Color  S299 


Mington 

S>mputer 

iPfodurt/.inc. 


3025-E  S.  MALMO 
ARLINGTON  HEIGHTS.  IL  60005 


FOR  ORDERS  &  SYSTEMS  QUOTES: 

800-548-5I05 

CUSTOMER  SERVICE  AND  IN  ILLINOIS  312-228-6333 

SHIPPING  312-228-6333 

TECHNICAL  ASSISTANCE  312-228-1470 

Prices  and  Availablllly  Subject  To  Change  Without  Notice 


Bringing  you  llio  b^/t  in  iDfn  compotibie 
p^ripli^rcil/  /incp  1984. 


OUR  EPSON  PRINTER  PRICES  ARE  SO  GOOD  WE  NEED  TO  SHOW  THEM  OFR 

LX  800 

FX  286E 

LQ  1000 

EX  800 

$189 

$419 

$599 

$365 

FX  86E 

LQ  800 

LQ  2500 

EX  1000 

$299 

$429 

$849 

$489 

r 


PRINTERS 


S599 
S849 
S365 
$489 

$349 
$525 
$549 
$649 
1749  tiS 


EPSON 

LX  800  . . . .  $189  LQ  1000 
FX  86E  . . . .  $299  LQ  2500 
FX  286E...  $419  EX  800  . 
LQ  800....  $429     EX  1000 

OK\DAJA 

192  Plus  

193  Plus   

292  w/Module  

293  w/Module  

Pacemark  $ 

TOSHIBA 

321  S/L  $519 

351  Model  II   $899 

NEC 

P6  $445 

3550   $769 

P5XL  $999 

P7  $639 

P9XL  $1179 

8850   $1095 

Proprinter  $399 

Proprinter  XL   $549 

HEWLETT-PACKARD 

Laserjet  II  $1795 

V  / 


SOFTWARE 


Crosstalk   

D  Base  III  Plus  

Framework  

IBM  Displaywrite  IV  . . . 

Lotus  123  

Multimate  Adv.  II  

Microsoft  Word  

Managing  Your  Money. 

Norton  Utilities  

R  Base  System  V  

Smartcom   

Symphony  

Ventura  Desktop  Publ.. 

Volkswriter  III  

Word  Perfect  4.2  

Wordstar  2000  ♦   


$109 
$389 
$399 
$359 
$319 
$269 
$259 
$115 
.  $59 
$389 
.  $49 
$429 
$575 
$145 
$205 
$279 


MODEMS 

HAYES 

1200   S299 

1200  B  Alone  $269 

1200  B  w/Software  $299 

2400   $489 

2400  B  $489 

Everex  300/1200  w/Software  . .  $109 
Everex  2400  internal  $199 


MULTIFUNCTION 
BOARDS 

Everex  Magicard  384K  $159 

AST  6  Pack  W/384K  $189 

AST  6  Pack  Premium  w/512K  .  $339 

AST  Advantage  $339 

AST  Rampage  PC  W/256K  $259 

AST  Rampage  AT  w/512K  ....  $409 

Orchid  Tiny  Turbo  $349 

Intel  Above  Board  PC  $269 

Intel  Above  Board  PC  P/S  $299 

Intel  Above  Board  AT  $349 

Intel  Above  Board  AT  P/S  $369 

Irma  Board   $695 

AST  5251-11   $559 

AST  5251-11  Plus  $599 


CHIPS 


64K  Ram  Chips  9  for  $1 1 

256K  Chips  each  $2.95 

8087-3   $109 

8087-2   $149 

80287  $159 

80287-8MHZ  $269 

80287-10MHZ  $319 

80387   S599 


^  ISSUE  HIGHLIGHTS 


AST  RAMPAGE  AT 
W/2  MEGABYTES 

$539 

EVEREX  300/1200 
MODEM  W/SOFTWARE 

$109 


NEC  MULTISYNC 
MONITOR 

$549 

SEAGATE  20MB 
HARD  DISK  KIT 

$319 


MICROSOFT 
BUS  MOUSE 

$119 

MICROSOFT 
SERIAL  MOUSE 

$129 


MOUSE  SYSTEMS    EPSON  PRINTER  STAND 
MOUSE  W/PRINTER  PURCHASE 


$106 

135  WATT 
POWER  SUPPLY 

$95 


$15 

D  BASE  III 

$389 


\     ^  FOR  ORDERS  &  SYSTEMS  QUOTES: 

^I'ngton  800-548-5I05 

^OinpUCOf  CUSTOMER  SERVICE  AND  IN  ILLINOIS  312-228-6333 

AodUCt/ .  inc.  312-228-6333 

3025-E  S.  MALMO  TECHNICAL  ASSISTANCE  312-228-1470 

ARLINGTON  HEIGHTS.  IL  60005  „  .  ^  »    .,  ^  ^.    .  ^  .  .. 

Prices  and  Availability  Subject  To  Change  Without  Notice 


=R  DISCOUNT  WAREHOUSE 


ATbT 


6300  W/640K  1  DRIVE  $890.50 

6300  W/640K  2  DRIVES  $980.24 

6300  W/640K  1  FLOPPY,  20  MEG  $1190.22 
6300  W/640K  1  FLOPPY,  30  MEG  $1260.18 


Al  ATAT*  Include  kaytward.  Monitor  and  DOS  additional. 


WHY  PAY 
RETAIL? 

(M>edfSeUs 
For  less 

CALL  FOR  LOWEST  CUSTOM  QUOTES 


ARE  &  PERIP 


TOSHIBA 

s  . 

LAPTOP  COMPUTER$ 

TOSHIBA  1100  + 

(PC  Magazine  Editor's  Choice)  .  .$1484.10 
TOSHIBA  3100  $2778.95 

PRINTERS 

TOSHIBA  P321SL  $499.85 

TOSHIBA  P341E  $679M 

TOSHIBA  P351  S/P  Model  2  $979A9 

TOSHIBA  P351  Color  Model  2  $1199k9S 


RICES 


AST  SPECIALS 

AST  Model  80/90   $1SS6JOf1947.20 

AST  Model  120/140    2328.48/2709^8 

AST  Model  170    304M0 

Qaa  SPECIALS 

AT&T  6300  W/640K  1  drive  SSWSO 

ATST  6300  W/640K  2  drives  98a24 

ATtT  6300  w/MOK  1  floppy.  20  Meg    1190  22 
AT&T  6300  W/640K  1  floppy.  30  Meg  . .  .12tai8 
All /on  include  ktylMMrt. 
Panasonic 
BUSINESS  PARTNER  SPECIALS 

PANASONIC  FX-600F1  $789.90 

PANASONIC  FX-600HO20  20  Meg   1219.75 

PANASONIC  FX-SOOfI  AT  compatible. . .  .1499.60 
PANASONIC  FX-800H030  30  Meg  2149.20 

TOSHIBA  SPECIALS 

TOSHIBA  1100  Plus  $1484.10 

TOSHIBA  3100    277BJ5 

TOSHIBA  1000   NEW  MODEL 

TOSHIBA  1200   LOWEST  PRICE 

WYSE  PC/AT  SPECIALS 

WYSE  2200-01  AT  compatible  1349.77 

WYSE  2200-20  AT  compatible  1775l20 

WYSE  2200-40  AT  compatible  2269.40 

WYSE  286  &  386  compatibles 
Brand  New  Models  CALL 

THE  ALL  NEW 
IBM  PERSONAL  SYSTEM  2 

Model  30  CALL 

Model  30  w/hard  drive  FOR 

Model  50  BEST  PRICE 

Model  60  «  AtMIUBIUTY 

IBM  AT  Model  339    3448J0 

camMa"'  specials 

COMPAQ  portable  W/256K  2  floppies  SAVE 
COMPAQ  portable  W/256K.  20  Meg .. LOW  PRICE 
COMPAQ  DeskPro  W/128K  1  floppy  . .  .$1299.96 
COMPAQ  DeskPro  W/256K  2  floppies ...  1354.28 
COMPAQ  DeskPio  w  /  640K  20  Meg  hard  drive  1699.96 

COMPAQ  OeskPro  w/640K  30  Meg  2189:50 

COMPAQ  Portable  II  Model  II  1829.43 

COMPAQ  Portable  II  Model  IV  2456  29 

COMPAQ  Portable  III  20  Meg  NEW  MODEL 

COMPAQ  Portable  III  40  Meg  IN  STOCK 

COMPAQ   286"  DttkPn.  2S6K  1  floppy  SAVE 

COMPAQ  -286"  DeskPro  w/30  Meg  CALL 

COMPAQ  -286  '  DeskPro  w/40  Meg . . .  .295129 

COMPAQ  386  ■  DeskPro  40  Meg  4679.28 

COMPAQ  -SSS"  DeskPro  70  Meg  525128 

COMPAQ  '386  OeskPro  130  Meg  624782 
Other  Computers  AnailaUe  Upon  Request 


DRIVE  CARDS 


MINISCRIBE  30  Meg  Flaehcard  $469.96 

MOUNTAIN  20  Meg/ 30  Meg  519J0/ 589.50 

PLUS  DEVELOPMENT  20  Meg   64&40 

PUIS  DEVELOPMENT  40  Meg  S78J0 

WESTERN  DIGITAL  20  Meg/30  Meg   CALL 


PLOTTERS,  DIGITIZERS 
a  SCANNERS 


HP744flA  HI  TG-lflll 

HP7475A  HI  TG-1017 

HP  SCANNER  HI  TG  8011 

HI  OMP.42  HI  TG-8017 

HI  OMP-52   HI  TG-8024 

HI  DMP-52MP  HI  TG-8036 

HI  0MP-56A  PGS  LS-300 

SUMMASKETCH.  both  12i12  t  12«18 

CALL  FOR  PRICE  i  AVAILABILITY 


DRIVES  FOR  A7^  &  286s 


MINISCRIBE  40  Meg  28nis  $627.40 

MINISCHIBE  80  Meg  28ms    

PRIAM  4IMtflMrt«ik  

PRIAM  80  Meg  haid  disk  

PRIAM  138  MM  MM  am   1989  40 

SEAGATE  4038lo  Meg  Imd  disk  534.80 

SEAGATE  4051  40  Meg  hard  disk  61940 

SEAGATE  4096  80  Meg  hard  disk  895.59 
360K  ttoppy  dnw   1iai2 

CITIZEN  MSP10    275.20 

CITIZEN  MSP15/MSP20    384J0/334.92 

DICONIX  Printer  by  Kodak  329.17 


FLOPPIES,  DRIVES  a  TAPES 


EPSON  SPECIAL  OF  THE  MONTH 
EPSON  LX80   159.50 


EPSON  LX800   184.15 

EPSON  LQ800    437  40 

EPSON  LQ1000    625.32 

EPSON  FX86e  J12.12 

EPSON  FX286e   429.40 

EPSON  EX80O/EX10OC  374.78/49999 

EPSON  LQ2500    87&M 

EPSON  COMHEX  4201  132  Col  470  CPS  699.00 

IBM  Pro  Pnnler  II  441 J5 

IBM  Pro  Pnnler  X24  iZMZ 

IBM  Pro  Pnnter  XL24  mM 

IBM  Quietwnler  II  1097.50 

IBM  Quietwnler  III  1346J2 

NEC  Color  P6/Color  P7   539.74/709.12 

NEC  P6  80  col  44122 

NEC  P7  136  col  216  cps  615J6 

NECP5  136  col  290  cps  999J7 

NECP5XL  1027.52 

NEC  P9XL   1144.25 

NEC  3550  Spiiwnter  741.12 

NEC  8850  Spirwriter  1097.79 

OKI  Otamale  20  117.72 

OKI  ML  182P/ML  182S  234JO/276  10 

OKI  ML  192  Plus  33950 

OKI  ML  193  Plus    519  40 

OKI  ML  292  Plus  424.44 

OKI  ML  293  Plus  547.55 

PANASONIC  108a  219.16 

PANASONIC  10911  284.80 

FWNASONC  10921  359.40 

PANASONIC  1592    433.44 

WNASONIC  1595    517.44 

PANASONIC  3131   264J2 

RANASONIC  3151   409.52 

TOSHIBA  P321SL  499LBS 

TOSHIBA  P341E  679.86 

TOSHIBA  P351  S/P  Model  2    979l99 

TOSHIBA  P351  Cotor  Model  2  1199J5 


AST  User  Printer  $3245.40 

COFIONA  Laser  Printer  1899JS 

H  P  Laser  Jet  Model  2   IN  STOCK 

H  P  Laser  Jet  500  Plus  3451 JO 

QUAD  Laser  LS1101   2999l90 


1/2  beiotit  floppy  dnve  $99J0 

MINISCRIBE  20  Meg  1/2  lieigtil  w/coni  3,)'- 
MINISCRIBE  30  Meg  1/2  height  w/RLL  . .  .399.95 
SEAGATE  20  Meg  1/2  height  hard  drive  . .  .309.50 

SEAGATE  30  Meg  1/2  height  w/RLL   419.72 

SEAGATE  40  Meg  V2  height  555.50 

GENOA  20  Meg  ml.  tape  ..  GENOA...  blic... 
GENOA  20  Meg  eit.  Upe  . .  IS  NOW  . .  636  02 
GENOA  60  Meg  Int.  tape  . .  NOVEU  . .  .734  60 
GENOA  60  Meg  eit  tape  COMMnBLE  89510 

lUMbUA  BERNOULLI  10-1-10  1424.28 

IOMEGA  BERNOULLI  20-20    1839.60 

IRWIN  10  Meg  tape  backup   299J4 

IRWIN  20  MI 40  M  Inlernal  Tape  .  .499.10/ 

TALLGRASS  20  Meg  Internal  Tape  369.40 

TALLGRASS  20  Meg  External  Tape  592J7 

^^**^^arter' Krre*^^'*^^^^ 

[WESTERN  DIGITAL  3  Node  LAN  kil 

w/ Western  Digital  software  $924J4 

'G-NET  86  w/Keycard  1593.90 

ARCNET  86  Starter  Kit  1811.25 

ETHERNET  86  w/Keytard   2152J0 

Kits  Include  2  Nehmork  Cards,  Keycanli,  Sodnnra 
and  Manuals.  Call  for  pricing  on  286  StMer  Kits 
INTERFACE  CARDS 

ARCNET  PC100  LANBoard  $372.27 

ARCNET  PC200  LANBoard  386l00 

ETHERNET  Interlace  Connector  479.19 

ETHERNET  Plus  Board  (for  286)  724.74 

G  NET  Interface  Card  w/cable  419J2 

ACCESSORIES 

ARCNET  Passive  Hub  $S5in 

ARCNET  Active  Hub   619J8 

NOVELL  286  Software  w/Keycard  1598J» 

SFT  Netware  Levell  224Cii 

Nondedicated  Netware  Software  286 

w/KfycaW   1598.96 

All  Sales  People  are  Novell  trained  ted  autfiorized 
Call  COW  tor  all  your  Networking  Hanfware  i  Software 

On  Site  Installation  Availalile-Call  lor  Oelails 


MONOCHROME  MONITORS 


AT4T  Monochrome  Monitor  $185.40 

AMDEK  310A/.110A  139l99/ 154.96 

AMUtK  1280    68778 

COMPAQ  monochrome  monitor  188.46 

IBM  monochrome  monitor  219J)4 

IBM  PS2  Mono  Monitor   IN  STOCK 

PGS  MAX  121  amoer  color  144.40 

PACKARD  BELL  Green  or  Amber  89.95 

TAXAN  123  Green/ 124  AmOer  .  .119^0/ 12405 
■  '|.i.'lk.'.l:ll.'b^j.|jT>1JJM.PW 

PACKARD  BELL  color  card  w/p  $  9900 

PACKARD  BELL  monographics  card  w/p..  MM 
GENOA  Spectrum  (color  monographic  w/p)16175 

HERCULES  color  card  w/p  144.16 

HERCULES  monographics  plus  w/p  17184 

HERCULES  Incolor  Board  324i)0 

STB  CHAUFFEUR  HT  w/p  199J0 

TAXAN  MONOGRAPHIC  w/p  99.00 

AT4T  Color  Monitor  $495i18 

AMOEK  color  600S/722    349.24  /  444.49 

IBM  P52  Color  Monitor  IN  STOCK 

IBM  P52  Enhanced  Color  Monitor  SAVE 

MAGNAVOX  14-  RGB  640  X  200    289J)0 

PGS  HX-12  Hi-Resolution  RGB  412J2 

PGS  LM-300    499.78 

TAXAN  635/650    397J0  /  469.90 

TAXAN  720  379.00 


EGA  PRODUCTS 


COMPAQ  enhanced  graphics  monitor  $584.14 

IBM  enhanced  graphics  monitor  879.41 

NEC  Mullisync   564.76 

NEC  APC  IV  Color  Monitor  SU.n 

PGS  HX12E  Hi-Resolution  RGB  46132 

SONY  MULTISCAN  SWE 

TAXAN  760  New  EGA  Model  4njM 

TAXAN  77DU  539.4« 

EGA  DISPLAY  CARDS 

ATI  Wonder  Card  SZ6I.75 

GENOA  Super  EGA  640  i  480    282JS 

GENOA  Super  EGA  Hi-Res  800  x  600  . . .  .31M0 

IBM  Enhanced  Graphics  Adapter  SiUi 

NEC  G8  1  640i480    334.43 

ORCHID  EGA  Card  3Z9J4 

PARADISE  Auto  Switch  EGA  350    229J6 

PARADISE  Auto  Switch  EGA  480    314J3 

QUADRAM  EGA  Card  31iL1l 

QUAD  Prosync  

TAXAN  Auto  Switch  EGA  Card  

VIDEO  7  Vega  Deluxe   


MODEMS,  COMMUNICATIONS 
a  EMULATIONS 


AST  5251  11  Plus/  5251  12   $839JI4/ 508.60 

EVEREX  1200B/2400B  109.90/19950 

HAVES  Transet  1000.  128K  274.10 

HAYES  120O/12OOB   289.60/284,20 

HAYES  2400    424.68 

HAYES  2400B   37US 

IRMA  3278/79  Courier  SKIT 

US  ROBOTICS  12008  HAYES  COmui-  - .  .M145 

US  ROBOTICS  1200  External  ttllt 

US  ROBOTICS  24O0B   ItilTI 

VENTEL  1200  Int  Halt  Card    

VENTEL  1200  Plus  

VENTEL  2400  Int  Half  Card  2M118 

VENTEL  2400  External  3*9144 

Smartcom/Crotslalk  58JS/96JS 


4164  (64K)  9  Chip  set . 
128K  piggy  backs  9  chip  set . 

41256K  (256K)  9  chip  set    

B087-2  (lor  COMPAQ  DeskPro)  154 J3 

8087  3  (for  PC/XT/COMPAQ  Portable)  121.50 

80287-6  (tor  AT  and  AT  Compabble)  168J0 

80287-8/  80287-10  297.55/  336.25 

COMPAQ  386  1  Meg  upgrade  $*VE 

M  II  I  II  11  I  I  I  I  I  I  II  I  ■■ 

A  S  Switching  Box  (par.  or  serial)  $39JS 

BASF  0/S,  0/0   12  jO 

BASF  Disks  for  AT  (1.2  Meg)  28.14 

DATASHIELD  6  Oullel  Surge  Suppressor  . .  .19.98 

DATASHIELD  500  Vi/att  Baft  Backup  469.10 

KENSINGTON  Masterpiece  99J9 

KENSINGTON  Masterpiece  Plus  118.40 

KENSINGTON  Masterpiece  Remote  117J6 

KEYTRONICS  5150/5151  99J)0/162.00 

PERMA  POWER  6  Ouflet  Surge  Suppressor  29.40 
QUADRAM  Micro  Fazers  ............  140.40 

Printer  Cable  (IBM  to  Centronics)  6  ft  19J9 

XT  Power  Supply  ISO  Walt  88J6 


LOGITECH  Logimouse  Bus  Version  $10M6 

LOGITECH  Logimouse  C7  StM 

MICROSOFT  Mouse  (Bus  Version)  119J4 

MICROSOFT  Mouse  (Serial  Version)   131.26 

MOUSE  SYSTEMS  (Serial  Version)  mSS 

MOUSE  SYSTEMS  (Bus  Version)   11177 


MOST  ORDERS  SHIPPED 
WITHIN  48  HOURS.  . 


Call  CDW^**  for  custom  quotes 
on  products  not  listed. 


dBase  III  4 
Lotus  1-2-3 

Paradoi   

Ventura  Software 
Word  Perfect.  . . 


WHY  WAIT?  CALL  COMPUTER  DISCOUNT  WAREHOUSE 

Outside  Illinois  and  Canada 


If  you  find  a  better  price 
caii  us  before  you  buy. 


$399.00 
S305  00 
S385.00 
$499  00 
$199  99 


NOW! 


On  all  nan)  dnvt  orders  tnO  ofdtn  unOm  120000  [Mite  idd  KOO  lunOhng 
tM  U  prtctl  r«ntct  3S  dlicouM  tor  cash  Alioo  10  butmnt  6»ft  lot  thip 
ping  nfhan  twymg  by  pcwitf  cfwck  SoTTwart  cnipi  ind  othsr  Mctronic  corr 
ponvnti  ire  nol  returruUe  AJl  pricing  uibttc  to  changf  Tu  -  Rciffiste'rd 
fMemtrfei  ol  IBM  VMS  COMPAO 


1-(800)  233 -4426 


In  Illinois  FAX 

(312)  498-1426  (312)  291-1737 


CIRCLE  109  ON  READER  SERVICE  CARD 


HIGH  VOLUME 
BIDS  INVITED 
P.O.  BOX  3048 
Northbrook.  IL 
60065 


CDW  887  PC 


CLOSEOUTOF 
COMPUTER  MODEMS 


HARDWARE 


COMPUTERS  FROM  AST,  ATARI, 
EPSON,  PANASONIC  &  TOSHIBA 
PLUS  IBM  COMPATIBLES    CALL 


MODEMS,  BOARDS,  DRIVES- 


Evefcom  1200 

99 

Coptain384K 

169 

Evwcom  2400 

209 

JRam3 

179 

Hayes  Modems 

CALL 

SixPaW>lus  384K 

209 

MigentPocMI  Modem 

169 

SixPoK  Premium 

209 

nacnml  Modem  1200 

105 

Abow  Board  PC 

225 

Heicules  Graphics  -i- 

179 

Above  Bodid  286 

355 

Hercules  in  Color 

319 

In  Board  386 

1269 

EGA  Wonder 

259 

Seagate  20MB  Kit 

319 

Everei  EGA  Ennonoer 

169 

Seagate  30M6  Kil 

369 

Genoa  Super  EGA 

325 

Seagate  ST25I 

529 

384K  RAM  Card 

89 

Filecard  20M8 

519 

Advonlage  Premium 

439 

Hordcord  40MB 

879 

 PRINTERS 

OTHER  HARDWARE 

EPSoa  Fi-aeE 

CALL 

Summosliatcn  1201 

409 

FX-2I6E       FOR  LOWEST 

Tiger  Tabtol  11 

509 

U/EI/IQ 

PRICE 

Sweet  P600 

719 

Ciliffin  1200 

169 

Amde)(4IOW 

165 

MSP  20 

299 

AmdeK  1280  w/card 

699 

InbulB  224 

619 

Amdeti722 

465 

PremtereSS 

445 

NEC  1401  MulfrSync 

549 

Panasonic  IO8O1 

195 

SOKT  MOIITOaS 

CALL 

10921/1592  319/409 

Samsung  Amber 

79 

3131/3151  259/419 

Taxan  770 

549 

-SOFTWARE 


—SPREADSHEETS  - 

— ACCOUNTING- 

Boeing  Cole 

235 

BPIGen  Aoct 

169 

Lotus/ Sympbony 

CALL 

Complete  Bus  Adng 

159 

HAL 

103 

□AC  EZ  Accoonting 

45 

Mosaic  Twin 

55 

MewVtams 

479 

PFS  Pro  Plan 

139 

Open  Systems 

CALL 

Silk 

139 

Real  World 

CALL 

 DATABASE 

WORD  PROCESSING 

dBase  III  Plus 

CALL 

Adwjntogeil 

279 

oexL 

89 

Monuscnpl 

349 

Javelin  

105 

Miaosolt  Word  3 

CALL 

Ropid  Fill  

245 

Oltloe  Writer 

279 

Parodox  

CAU 

WordPeilecl 

209 

RBoseSystemV 

CAU. 

PFS  First  Choice 

99 

Redex 

83 

PFS  ProWnle 

112 

PfS  Pro  File 

139 

Wordstar  2000  Plus 

215 

Q&A 

215 

Womstot  Pro 

245 

 GRAPHICS 

 UTILITIES- 

Clidi  Art  Pers.  Publisnei 

79 

Quick  Basic 

60 

Ventura 

549 

Tirto  Poscol/Bosic/C 

59 

Otagra|ib2000 

259 

Eurato  TbeSotva 

59 

EGAPtilftV2005 

59 

OesqvlewZO 

79 

EosyOod  

279 

Windows 

63 

FosiCod  

1399 

4Word 

69 

FonlQsy  

43 

Broottl^  Bndge 

79 

FreeknxPkJS 

339 

Crosstolk  MK  rv 

129 

Graph- irt-lbfr  Box 

59 

DSBockup  + 

42 

HotvodPres  Graphics 

229 

Mace  utilities 

59 

QenericOad  

59 

Metro 

63 

NVMWIIUSlBt  

59 

Noitai  Utilities  Adwnoed 

79 

N»*sroom  Pro 

79 

Pop-Up  Desteei 

39 

Pro  3  0 

249 

Disk  Optimizer 

35 

ProOesign  II 

169 

XIree 

31 

Show  Partner 

48 

Statgropbics 

459 

Dr  Halo  II  w/ Mouse 

105 

WhoTsBest 

CALL 

800-662-2686  orders  only 

for  Co  Orders.  Tech  Support. 415-668-9350 
Call  or  Write  for  Free  Catalog 

PAYMENT:  No  Fee  For  Visa  tvlofteiCoid  Cashiers  Checks 
Perional  Ctiecks  »»iih  2  week  hoia  Ouolinea  PO  s  CA 
orders  odd  soles  tax 

SHIFHNG:  UPS  ground- 2%  ol  order.  S5  mm  UPS  Blue-3H  ol 
Older.  $7  mm  Pflnters.  Monilors.  Computers  —  Coll  lor 
cborges 

All  Products  New  witTi  full  worrontiei 

Price  ft  ovoilobHily  subtect  to  change  writhout  rxjtlce 


HE  BAY 


i 

COMPANY 


584  CASTRO  ST  .  SUITE  487  SAN  FRANCISCO,  CA941 14 

a  division  ol  MOSS,  inc  Compuler  &  SoAwoie  specialists  since  1981 


OFTWARE  &  PRINTERS 


Alps  

Citizen 

120-0   $159 

MSP- 10  K«9 

MSP  15   $319 

MSP20  $279 
MSP25  $375 
Overiuie  110  Lasti  StS99 
Premiere  35  $429 
Tribute  224  $589 
Oiconii  ISO    .  $294 

Fijiisu   Call 

H  P  Laser  Jet  500-  $3499 

JOL   Call 

NEC   Call 

Nissho    Call 


PRINTERS  a  LASERS 

 Call  Okxiaia 


. . .  Call 

.{169 
.  .$t»9 
..$299 
..$370 
S399 
...$2S0 
.$275 

Star  Micronics   Call 

Tosriiba 

321  SL   Call 

341  E   $849 

341  SL  $689 

351 II   $888 

3S1  C  $1075 


Panasonic 

toeoi  

10911  

to9a  

1592  

159S  

3131  . 
3151 


CHIPS 

64k  2S6k  8087  80287   

MONITORS  a  TERMINALS 


Call 


Amdek  Call   Taxan   Call 

Goldstar  Thompson  Ullrascan  $569 

TTl   $70  VeriicomCO-5   $1998 

RGB  .$229  Vikino  1  8  10  Call 

IWB  31   $289  VMI  .   Call 

Hiiachi   Call  Wysi 

Milsubishi  30   $282 

Diamond  Scan  Call   50   $356 

Ottiers  Call   60  $399 

NEC  Multisync  $529   75    $569 

Multisync  Plus  Call    85   $419 

Sigma  Designs  99GT  $498 

LasarView  15"        $1590   700   $679 

LaserViem  tr,       $1890   Otiieri  Call 

Sony  Multiscan  Call 

AUTOCAD 

Tutorials.  Symtnls  and  Custom  Programs   Call 

SOFTWARE 

Acad   Call  mword  $79 

AutoSketch   559  Lotus  123  2  01   $299 


CPA-  lor  Lotus  123  $279 

Clipper   $372 

dBase  III  Plus  $379 

Diatu  1  $129 

DialK  1  Plus  Call 

Dialii  Opiions  Call 

Di  Halo  II  $29 

EasyCad  $279 

Enable  2  0   $369 

FastCad  $1298 

FasiBack  Backup  $89 

FullBack  Backup  $59 

GEM  PuOlisher  $299 

Generic  Cadd  3  0  $55 

Generic  Opt  Call 

Harvard  Preseniation 
Graph  II  S194 
Harvard  Pro  Publisher  Ca'l 


MaihCad  .  .  $199 
MicroSolt  Word  3  11  $199 
MSD0S32*'Basic  $65 

NeoViews  $489 

NoieWoithy  $64 

Paradoi  $369 

PaihMmder  $59 

Perspective  30   $149 

PFS  First  Choice  $81 
PFS  Prolessional  File  $110 
PFS  Prolessional  Plan  $99 
PFS  Piolessional  Wnie  $87 
n  Base  5000  Sys  V  $345 
Tas-Books  Acctmg 
Ventura  Publishing 
VersaCad  Libiaries 
WordPeilecl  4  2  . 


$85 
$479 

Call 
$192 


DIGITIZERS  i  PLOTTERS 

Hitachi 
.  Call   Tiger  ItttC 


Caicomp 

1041   Call   Tiger  ItttC   $399 

1043   $6790   Others  Call 

Digitueis  Call  H-P  Plotters  Call 

Enter  loline  Call 

Sweet-p  eoO   $639  JOL   Call 

1000   $2690  Mitsubishi  Digitizers 

1200   $2990   Gralnel-Ot  8>12  $260 

Houston  Instruments 


DMP41/42  $2298 

DMP5lr52  $3296 

DMP52MP   $3696 

DMP56A  $4198 
MP  Options  .  Call 

COMPUTERS 

AST  Premium  286  Call    Tl  lOO-  ...  . 

Compaq   Call  T110O/T31OO 

Cordaia  Call    Modem  H  M 

IBM  Call  T310O 


Grafnei-02  I3il6  .    .  Call 

Numonics  Call 

Summagraphics 

Summa  12>I2   $339 

Oilers   Call 


$239 
$2769 


NEC  Multispeed  Call  Wyse  286 

"  Wy22»-01  $1388 


Sperry  IT  lAT)  Enhanced 
40  Meg  $2699 
Toshiba 


Arislocats 
ATI 

Graphics  Solutions  . .  .$169 
EGA  Wonder  $219 
Control  Sys  Artist  ...  Call 

Genoa  SuperEGA  Call 

Grapevine  Network  . . .  Call 
Hercules 

Color   $139 

Graphics  Plus  $171 

InColoi  $359 

Inlel 

Above  Board  AT  $311 

Above  Board  PS/AT  $344 
InBoard  386/AT  $1436 
Others  Call 


WY  2200-40   $2296 

Zenith  1S1  Laptop.  ..  $1749 

BOARDS  S  NETWORKS 

 Call   NECG8-I   $319 

Novell   Call 

Number  9   Call 

Paradise 

AuloSoilch  EGA  350  S289 
AuloSvuilch  EGA  480  $309 
Photon  Call 


$199 
$279 


Sioma  Designs 
EGA  AuioCard  350 
EGA  AuioCard  480 

Color  400  $299 

Veflicom  Call 

Video  7 

Vega  Otiuie  $269 

Oti-ers   Call 


Floppy  Dnve 

(Japan)  HH  $79 

Hayes  Call 

MicroFax  Call 

Modem  12008  w/sw 

error-tree  $89 

Novell  Call 

Modem  T1100/T3100/ 


DRIVES  MODEMS  FAX 

2181 


$239 
$169 


PhoneFlex 
Seagate 

ST^20w/Card  $309 
ST238  30»/Card  .  $379 
US  Robotics 

Couiier  2400  E  $359 
Microlink  2400  $334 

MOUSE  a  ACCESSORIES 

Logitech  *'Paini   $115 

LogimouseC7  S65  PC  Mouse/Opllmouse 

LogimouseBus   $89   w'Haloll  $97 

MicroSott  Mouse 

CIRCLE  357  ON  READER  SERVICE  CARD 

wiffiBiDiaE — 


iH 

■K  5021  H  sow  Strw  >ta261  •  Phomi  U  IS061 
WW        TOLL  FREE  xlhonlR'NI-M-IIM 

Moun  t  i  MT  M-F  9-2  SAT 
'  "OKI  utfi  MCMil  vd  in  mM(i  ib  cr«v  —mmj  w<«  C««tl*M|  91  piodutt 

1}  0 1  •«  B^V  •  ;  S\  M  li*(V«S 


KYOCERA  MODEM 

Telecommunications  Link!  Extend  tt^e 
power  ol  your  personal  computer  with  this 
Kyocera*  KM1200S  Modem.  With  this 
modem  and  the  right  software,  you  can 
retrieve  information  from  commercial  data 
bases,  computerized  bulletin  boards,  and 
so  much  more.  It's  small  enough  to  fit  under 
your  telephone... simple  to  set  up  and 
operate.  Thanks  to  a  manufacturer's  close- 
out.  It  can  now  be  yours  at  this  remarkably 
LOW  liquidation  pricel 

•  Compatible  with  the  IBM*^^  PC.  XT,  AT.  or 
Any  Other  Computer  or  Terminal  with  an 
RS-232C  Sena!  Port 

•  Variable  Transmission  Speed  ol  1 10, 300, 
or  1200  bps  in  Full-or  Half-Duplex 
Operating  Modes. 

•  Auto-Dial/Redial  for  Easy,  Convenient 
Automatic  Speed  Dialing. 

•  Auto-Answer  Takes  Incoming  Calls. 

•  Bell  103,  212A  Compatible. 

•  Comes  with  U.L  Listed  Power  Adaptor. 
Modular  Cord.  User's  Guide  ^Vs"H  x 
6y5"W  X  10  'D 

2-Year  Limited  Factory  Warranty. 

u,t:  ^299.95 

Liquidation  Price  ...         m  %^ 

Item  H-2656-7201-B74  Ship,  handling:  S4  SO 


Crvdrl  card  memben  can  order  by 
phone.  24  hours  a  day.  7  days  a  week 

Toll-Free:  1-800-328-0609 

Sal«t  outsid«  ttie  46  contiguoua  atatea  are  aufoiect  to 
tp«cl«l  condMona.  Pt««a«  cal  or  write  to  inquire. 


item  M-26S6 


SEND  TO: 

1— Direct  Marketing  Corp. 
MOS  Xenkuii  Lane  N/IMtnneapoie,  MN  SS441-4494 

Send  Compuler  Modein(i)ltem  H-2656- 7201-874  at  $79 

each,  plus  S4  50  eacri  lor  sriip.  handling  (Minnesota 

residents  add  6%  sales  tan  Sorry,  no  COO  orders.) 


D  My  crieck  oi  money  order  IS  enclosed  (t4o  delays  m 
processing  orders  paid  by  checK  ) 

PLEASE 
CHECK 


ACCI  No  

PLEASE  PRINT  CLEARLY 


-Enp- 


Apl  «_ 


City  . 
State 


.ZIP. 


Phone  L 


Sign  Here 


80286<^OMPUTER  XT 

^™  fSun-ZSS  Plus)    I        "  H: 


IBM  PC/AT  COMPATIBLE 


mm 

(Sun-ST) 


1  YEAR  WARRANTY 
(PARTS  LABOR) 


EGA  SYSTEM 


STANDARD  SYSTEM  WITH. 
/  EGA  CARD  (EGA+CGA+MDA)  W/256K  RAM 

✓  EGA  MONITOR  (M-  RGB.  0.31mm  DUAL  SCAN) 

✓  SERIAL,  PARALLEL  PORT 

W/20MB  <65  MS)  $1855. 

W/30MB(40  MS)  $2170. 


/  8/6  MHz  80286  CPU  (OPTION  10/6  MHz) 

✓  OPERATING  SPEED  SELECT  BY  KEYBOARD 

✓  ZERO  WAIT-STATE  STANDARD 
/AT  COMPATIBLE  PHOENIX  BOS 
/  m  LESS  SPACE  THAN  PC/AT 

✓  KEYLOCK.  POWER  &  TURBO  LED  ON  FRONT 
/  72  HOURS  BURN-IN 

✓  7  EXPANSON  aOTS  (5-16  BIT.  2-8  BIT) 

✓  CLOCK  CALENDAR  W/BATTERY  BACK-UP 
/8/6MHZCPU  W/512KRAM 

/  I  2  MB  FLOPPY  DISK  DRIVE 

/  FLOPPV/HARD  DISK  COMBINATKJN  CONTROLLER 
/  185  WATT  POWER  SUPPLY 

✓  AT  STYLE  KEYBOARD 

✓  FUUY  ASSEMBLED  8i  TESTED 


MONO  SYSTEM 


STANDARD  SYSTEM  WITH.. 

✓  MONOGRAPHIC  CARD 

W/PARALLEL  PORT 

✓  n:  12- GREEN  MONITOR 

W  MMB  ;5£  MS)  $1385. 

W'::OMB  (40  MS)  $1700. 


$669. 


✓  8088-2  8  MHz  TURBO  CPU 

✓  TURBO  SPEED  SELECTED  BY  KEYBOARD 

✓  640K  RAM 

✓  2  FLOPPY  DISK  DRIVES 

✓  MONOCHROME  GRAPHICS  CARD 
(HERCULES  COMPATIBLE) 

✓  12-  Til  GREEN  MONITOR 

✓  150W  POWER  SUPPLY 

✓  AT  STYLE  KEYBOARD 

✓  PARALLEL  PRINTER  PORT 

✓  FULLY  ASSEMBLED  8i  TESTED 

✓  72  HOURS  BURN-IN 

✓  1  YEAR  WARRANTY 

=  SUNTRONICS 

1-800-421-5775 

(213)  644-1140 

i2603c:xr>ir'iw  avD  .  hawthorne.  ca  <?025o 

  .         ,r  .  "  xto-imp^M 


CIRCLE  274  ON  READER  SERVICE  CARD 


More  And  More 
PC  Marketers  Are 

Turning  To 
The  Big  Book... 

Because  PC  Magazine  delivers  375,000  brand 
specifiers  who  know  exactly  what  they  want  to 
buy.  They  just  need  to  decide  who  to  buy  it  from. 

So  why  would  you  think  of  not  being  seen  in 
even  one  issue?  Especially  at  15  %  off  the  general 
advertising  rate.  Be  a  regular  in  the  Big  Book. 


J  THE 

BY  ANY 
MEASURE. 


If  You  Market 
PC  Products 
And  Services... 


Put  the  power  of  the  Big  Book  to  work  for  you. 
PC  Magazine  delivers  375,000  brand  specifiers. 
And  if  they're  turning  to  this  special  section,  it's 
because  they're  buying! 

We've  made  it  easier  for  them  to  find  you.  And,  at 
15%  off  the  general  advertising  rate,  you  should 
be  here  issue  after  issue.  In  PC  Magazine's  Dirert 
Marketing  Connection. 


I  inE 

H  BIG  BOOK 
^ BY AMY 


PC    MAGAZINE   ■    AUGUST  1987 
522 


I  LgprecHnMHS  love  bargains 


^Seagate 


SRamvck  ZV)^ 


Who  wants  a  mall-order  clone?  Ours  Is  a 
private  label  version  of  the  Tatung  TCS7000 
Standard  equipment  includes  Intel  80286-10  MHz 

-  Norton  SI  rating  101  -  8  slots  -  Room  for  1  full- 
height  &  3  half-height  drives  -  220-watt  power  supply  -  ser7parallel/port 

-  1  2MB  floppy  with  floppy/hard  disk  controller,  "AT-style  keyboard  -  640K 
RAM  (1024K  S50  option)  -  MS-DOS  3  2.  &  CW-BASiC,  1DIR.  &  complete  documen- 
tation —  Runs  all  PC  compatible  software  (our  money-back  guarantee  proves  it) 

with  Mono/Craphics  card  &  TiK/Swivel  Mono  Monitor  $1399 

with  Shamrock  ECA-t-  card  &  NEC  Multisync  Monitor  $1979 

Options:     1024K  RAM  $50     Enhanced  Keyboard  $29 


fioppn  tapt  backup 


•  OEM  brand,  same  as  Svsgen  TFT42 

•  Plugs  into  flODDV  controller  in  PC  or  AT 

•  Backs  up  2Ma/min  in  AT.  IMB/min  in  PC/XT 

•  Uo  to  42  MB  oer  cartridge 

•  5C0M  &  Novell  Comoatible 

•  Menu  Driven  software  witn  online  helD 

•  1  vear  warranty 

•  Internal  S429.  External  S529 


DC2000  cartridges 
$24  each,  5  for  $110 


$30  off  If  purchased 
with  a  Hard  Disk 


2^  MNPrifoc/eiHS 


•  500/1200/2400  Soeeds 

•  MNP  level  4  error  correction 

•  Automatic  Aflaotive 
Eaualization  ■•: 

•  100%  Haves  compatiDility 

•  Non-volatile  rnerrorv  retains 
connouration 

•  MKROR  II  Software  a  S69  value 

•  External  unit  S279 

•  Internal  fits  in  short  slot.  S259 


1200  assr 

$89 


•  Short  Slot  size 

•  Haves  compatibility 

•  300  or  1200  bos  speed 

•  Line-busy  detect  and  auto  redlal 

•  MIRROR  11  software,  a  S69  Value' 

•  Made  in  USA.  1-vear  warranty 
PROMETNEUS  1200C 
EXTERNAL  MODEM  ^'^49 


•  RDr  internal  mounting  PC/XT/AT 

•  AT  rails,  grey  &  black  bezels 

•  Mounting  hardware  &  manual 

•  Requires  DOS  3.2 

•  90-day  Toshiba  warranty 


eqa  curd 


•  EGA.  CCA  MDA.  &  Hercules  Compatible 

•  Short  Card.  5  25"  long 

•  OEM  version  by  major  brand  mfr 

•  Over  200.000  sold 

•  2-year  warranty 


K/XT  h^rddiskm 

•  Drives  pretested,  and  formatted 

•  25  page  installation  &  reference  manual 

•  Cables,  mounting  screws 

•  Full  &  Half  height  bezels 

•  1DIR  Software  preinstalled  on  Dnve 

•  l-year  warranty 

•  30-Day  Money-Back  Guarantee 

•  Optional  150  watt  power  supply  S69 

NOW  AVAILABLE  FOR  TANDY  1000 

ZOM^Kit 

•  Seagate  ST225-21.4  MB-65ms 

•  Seagate  ST  10  Controller 

•  Ado  S10  for  Western  Digital  WX1 
short  slot  controller 

30M5Hir 

•  Seagate  ST2J8  31 5  MB-65ms 

•  Western  Digital  27x  short  slot 
High  Speed  RLL  controller 

HO  MS  Wf- 

•  Seagate  ST251  42  8  MB-Mms. 

•  Seagate  STIO  Controller 

•  Add  S10  for  Western  Digital  wxi 
short  slot  controller 

Sctibe  51  fiard  disk  card 


High  g^lFwester 


Vestern 
Digital  RLL  Controller 

•  1DIR  hard  disk 
organizer  software 

•  Low  power -14  vratts 

•  installation  instructions 

•  1  year  warranty 

ScribeCardAT  32MB  $555 


•  Miniscribe  Model 
SCXT50 

•  32  7  MB  High  Speed 
RLL  2.7  Drive 

•  68  msec  Average 
Access  Time 


witAnll 
fiord  disks. 


S3 
13= 

SDH 


KTfiard  disk  drives 

•  Includes  mounting  rails  &  data  cable 

•  10IR  Hard  Disk  Organizer  Software 

•  Dnves  over  35MB  include  large  drive  software 

•  Formatted  &  Tested 


Size 

Model 

Speed 

Caoacitv 

Price 

HH 

Seagate  ST251 

40ms 

428MB 

S499 

FH 

Seagate  ST4096 

28ms 

802MB 

$919 

FH 

Micropolis  1335 

28ms 

71MB 

S944 

FH 

Priam  519 

20ms 

117MB 

S2295 

FH 

Maxtor  1140 

27ms 

117MB 

S2450 

FH 

Priam  519/Aw3rd 

20ms 

159MB 

S2595 

TERMS 

•  Prices  include  Freight,  Insurance  No 
extra  for  Visa/Mastercard 

•  Complete  satisfaction  within  30  days  or 
you  may  return  for  a  full  refund 

•  Corporate  &  institutional  PC's  accepted. 


TO  ORDER  CALL: 
CALIFORNIA  805-373-7847 
TOLL  FREE  800-722-2898 

OR  SEND  TO: 
SHAMROCK  COMPUTER 

2509  Thousand  Oaks  Blvd.,  Dept. 
Thousand  oaks,  CA  91362 
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ANewP 


Orders  processed  same  day! 


PCM8 

rice  Leader  Emerges 


Full  one  year 
factory  warranty! 


THE 


EPSOM 

CONNECTION 


EX  1000 

'499 


Sup«rfast  300  cp$ 
Superb  naor  laller  quolity 
Adjustable  push  Iroclor 
Aulo  sheet  load 
W-l-D-E  carnoge 


'Mention  this  ad  for  a  free 
6  ft.  IBM  cabiel 


Model 


Price 


LX800  NEW!  *179 

FX86e   «329 

FX286e   *449 

EX800   «399 

EX1000    '499 

LQ800    ^9 

LQ1000   '629 

LQ2500    '895 


Monitors  Below  Wholesale 

NEC  Mullisync  EGA  Monitor   »529 

NEC  Multisynt  Graphics  Boord  GB-1    '329 

ATI  EGA  WONDER  Color  Graphics  Boord   *299 

RGM  Color  Monitor  -  Super  Quolily   '249 

EGA  Color  Graphics  Boord  ■  Best  Price   '229 

RGB  Color  Grophics  Board  *99 


We  Dare  to  Compare 

P.C/s  Limited  VICTOR 
Tkjrbo  Monochrome  System       VPC  II 


Fentures: 

Manuf^icturer 

8086  Compatible  Microprocessor 
Hercules  Compatible  Graphics 
OWk 

Monitor  Included 

101  Keyboard 

130  Watt  Power  Supply 

Parallel  Port 

Serial  Port  (for  modem) 

MS  Dos  3.2  and  GW-Basic 

Seagate  ST-225  Hard  Disk 

Small  Footprint  Case 

Price  with  one  360K  lloppy  drive 


PCs  Limited 

Turbo  Monochrome  System 
Not  terribly  fast 
Not  terribly  cheap 
A  mail  order  house 
assembling  imported  parts 
No  -  slower  SOS8-2  with  8  bit  bus 
Yes 
Yes 
Yes 

No  (84  Keys) 

Yes 

Yes 

No 

No  {J95  extra) 
No 

No  (big  and  ugly) 

'799  (NOT  TERRIBLY  CHEAP  Tor  a  no 
name  clone  with  limited  speed  and 
limited  features). 


VICTAR 


VPC  II 


VICTOR..^  70  year  old  company  backed 
by  Dataironic  ab,  an  international 
electronics  giant.  Manufactured  by 
Kyocera  of  Japan. 

Yes  •  NEC  V30  with  16  bit  data  bus 

Yes 

Y« 

\a 

Yes 

Ym 

Yes 

Yes 

Yes  ■  No  Cilra  Charge 
Yes  -  The  Best 
Yes 

*795  (the  lowest  price  we've  ever  seen  on 
a  brand  name  fully  featured  Compatible), 
with  two  360K  floppy  drives.  _  HvS 


VICTAR 


with  20Meg  Seagate  hard  disk._  'l  193 


OTHER  SPECIALS 


Modems  Below  Wholesale 

Exlernol  1200  •  Hoyes  compol.  w/softwore  ^99 

Exiemol  2400  ■  Hoyes  compol.  w/  software  . . .  "219 

Hoyes  External  1200   '339 

Hoyes  InternalCOOB   '279 

Hoyes  Exiemol  2400   '529 

Hoyes  Inlemol  2400B  »429 

Cail  the  Pitstop  Direct  at: 


Hard  Drives  Below  Wholesale 

Seogole  ST225  20MB  w/  Conlroller  '329 

20MB  Hord  Disk  Cord  w/  Conlroller  '369 


SEC 


Multisync  ^ 
EGA  Monitor 


1  -800-852-2888 

SencJ  check,  money  order  or  RO.  to:  P.C.  Pitstop,  45T7  West  Lake  Street,  Minneapolis,  MN  55416  i**"*] 
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PC  Magazines  Dircct  Marketing 

Connection 


and  Services 


For  many  of  you,  mail  order  is  your  primary  means 
of  purchasing  PC  products  and  services. 

In  fact,  in  recent  interviews  witli  our 
subscribers,  we  learned  that  70% 
bought  PC  products  and  services 
through  direct  marketing  channels 
during  the  past  year* 

You  buy  direct  because  it's  con- 
venient, because  you  know 
exactly  what  you  want  and 
don't  need  any 
hand-holding. 


The  following 
special  section, 
PC  Magazine's  Direct 
Marketing  Connection, 
is  what  you've  been 
demanding.  It  connects 
you  with  the  direct  mar 
keters  who  are  anxious  to 
please  you.  By  having  them  all 
in  one  place,  you  can  quickly  zero 
in  on  the  products  you  need  from  the 
vendors  you  want  to  buy  through 

'Starch  Study,  luly  1986  ,  ;> 


How  Smart  Hackers 
Avoid  Costly  Legal  Fees! 

Introducins  The  LesalEase™  High  Tech  Module. 

At  Last,  A  Lesal  Forms  Prosram  Desisned 
Especially  For  Busy  Professionals  " 
Computer  And  Other  Hi3h  Tech- 
nolosy  Industries! 

Now  you  can  protect 
your  lesal  rishts  and 
financial  interests  easily, 
quickly  and  inexpensively 
with  the  LegalEase'"  High 
Tech  Module. 

At  the  touch  of  a  button  on 
your  IBM  computer  or  PC  com- 
patible, you  can  generate  over 
180  different  contracts,  agree- 
ments, notices,  waivers,  releases, 
and  business  forms.  Best  of  all, 
each  has  been  tailored  specifically 
to  meet  the  unique  requirements  of 
individuals  working  in  high  technology 
businesses. 

The  LegalEase  High  Tech  Module 
Highlights: 

•  Over  180  different  documents  on 
one  disk  (Programmers  Contracts, 

Licensing  Agreements,  Distribution  Contracts  and  much  more) 

•  All  forms  designed  by  a  practicing  attorney 

•  Easy-to-read  screen  formats 

•  Free  copy  of  PC  Write  (Note:  LegalEase  will  run  with  any  standard  word 
processing  package  such  as  WordStar'"  or  MultiAAate'" 

•  30  day  money  back  guarantee 

•  Not  copy  protected 

The  LegalEase  High  Tech  Module  was  created  by  the  same  accomplished 
team  that  developed  LegalEase  as  well  as  the  Real  Estate  and  Corporate 
Modules  of  LegalEase.  The  group  was  led  by  Attorney  Richard  H.  Gens  of 
Boston,  A/\assachusetts.  His  34  years  of  experience  drafting  enforceable  legal 
documents  has  been  combined  with  other  team  members'  intimate  knowl- 
edge of  high  technology  business  environments.  The  result  is  a  program 
that  provides  valuable  and  relevant  legal  assistance  at  a  fraction  of  the  cost 
attorneys  charge. 

you  can  safeguard  your  rights  and  protect  your  interests.  Vbu  can  reduce 
costly  legal  fees.  You  can  gain  an  edge  in  your  negotiations  and  other  business 
dealings.  And  you  can  enhance  your  professional  image.  All  you  have  to 
do  is  take  the  law  into  your  own  hands  with  the  LegalEase  High  Tech  AAodule. 

^  please  send  me  1  1  High  Tech  Module  at  5189  %  Ti  legalEase"  at  SI 99  95  P  Real  ^ 

"^3^^^     Estate  Module  at  S99  95  n  Cofpo<ate  Module  at  S99  95  H  SAVE  NOW  b/  ordentYg 
jTM  any  cofTibtnalton    packages  and  take  SIO  00  off  each  package  POSTAGE  AND 

HANDLING  Single  packages  add  57  50  Coml>nation  packages  add  510  00  All  packages 
inclucie  youi  FREE  cop^    It  Write  and  hM  a  30-d«/  money-back  guarantee!  (Mass  residents  add  5%  sales  tax ) 


[  '  Enclosed  is  my  check/money  order 

Card  No   

Signature  — ^— 


Charge  to  my  nvisa  D  MasterCard  n  American  Expfess 
  Expir  r^"" 


NO  coo  S  0«  PURCHASE  ORDERS  Outside  USA  add  510  per  copy  aod  make  payir«nt  by  credit  card  or  by 
tjank  draft,  payable  m  US  dollars  drjwn  on  a  US  bank 


City  . 


.  State/Zip  . 


HDG  SoNwan,  Inc.  54  Whitney  Street,  Sherborn,  MA  01 770 
1-a004S8-S8SS  Ext.  706 
For  futcr  service,  call  in  at  (617)  611-1881 


_PC887J 


lESalEase"  is  a  Tradennark  of  HDG  Software,  Inc.  Copyrght  1986,  HDG  Software,  Inc, 
leaalEase"  requires  an  IBM*  PC,  XT,  AT  or  compatible,  AAS  DOS  2  0  or  higher  and  128K  RAM. 

Not  copy  protected 


Not 
Sure 
About A 
Product 
Or  Service 

You've 
Seen  Here? 

Then  why  not 
fill  out  the 
reader  service 
card  right  now, 
send  it  to  us, 
and  you'll 
receive  more 
information 
directly  from 
the  vendor  or 
manufacturer. 
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NEVER  FORGCT  A|U>THER  CO 


Never  forget  another  com- 
mand with  PC-DocuMate" 
templates  to  remind  you. 
Save  time  and  end  frustra- 
tion because  commandsand 
formats  are  at  your  fingertips 
for  quick  and  easy  reference. 

SMA's  expertly  designed, 
two-sided  plastic  templates 
are  easier  to  use  than  book- 
lets or  reference  cards.  The 
data  is  complete,  it's  properly 
organized  to  help  you,  and 
it's  available  at  a  glance. 

Over  500,000  PC-Docu- 
Mates  are  in  use  today-at 
home,  and  at  work  in  Amer- 
ica's major  corporations-like 
IBM,  AT&T,  CM,  Kodak,  CE, 
Exxon,  Xerox,  Citibank,  and 
hundreds  more. 

So  order  your  PC-Docu- 
Mates  today  with  confidence 
and  join  our  thousands  of 
satisfied  users-who  never 
forget  a  command. 

Attention  Corporate  Cus- 
tomers: Call  for  quantity 
discounts  or  ciuotations  on 
custom  templates  to  meet 
your  special  needs. 


How  To  Order 


Sdect  templates  b^m  )gram 
and  kt^board  style.  Call  tor  othe^ 
sofUvare  not  listed  here. 


STYLE 


IXJs  2  0  2.1 

A 

C 

DOS  i  O,  J.I 

A 

B 

Lotus  1-2-.1 

A 

B 

C 

D 

(IBA.S£  III 

A 

B 

C 

ciBAsmu 

A 

B 

C 

D 

Sn,ihle20  New! 

A 

K:B.iM--.(XX)/SYSTEMV 

A 

B 

Nvmnhonv 

A 

B 

I3i-.|)l,n  Wtite  3 

A 

B 

C 

D 

lt)Iu>.M.iniistnpt 
\\i<  roVittWORD 

A 

B 

A 

B 

f 

D 

MulliNUtf 

A 

B 

C 

1) 

Multi.sutlf  Advanuge 

A 

B 

c 

n 

\VurdlViloct4  1  4.2 

A 

B 

c 

D 

Wordstar  4.0  NtW. 

A 

WordStar  2000  + 

A 

B 

c 

Voile  Writer  1 

A 

Do-n-vDurselr 

A 

B 

c 

D 

iPartiaf  Irst  tallior  more! 
*C(>me^  with  f  ift'j>i*n  \  eraser 


KeYhodr<l  stvle^  available: 
A  -  IBM  It.  ("C  XT.  COMPAQ 
B  -  IB.MPC:  Ar 

D"  Kevtronic  SISt 

E  =IB.MfnhancedandlN2 


NO-RISK.  FULL  60-DAY CUARANTIE! 
Use  ycHjr  template  for  a  full  60  days.  If 
you  are  not  completely  satisfied  re- 
turn it  to  us  (undamaged)  for  a  refund. 


Dealer  Inquiries  Invited 


Systems  Management  Associates.  Inc. 
3325  Execulrve  Drive.  Dept  B-23 
Raleigh.  North  Carolina  27609 


Ask  your  Computer 
Dealer  or  to  order  by 


Please  send  me  _ 
templates  at  _ 


.Pt-DoiuMate 


-  each  . 


credit  card  call  toll-free  |;ndicateternp^^.  models  on  keyboard  style  chart 

Shippingandhandlingadd  $2.00 

Furetgn  orders,  except  Canada  add  S20.00  .  .  .   

Caruda  and  fhjerto  Rico  add  S4.50   

North  Carolina  residents  add  5%  sales  tax.  .  .  .   

TOTAL  AMOUNT   

□  MasterCard   DVisa   □  American  Express  DChokre 

 Exp.  Date  


1-800-762-7874 

(In  North  Carolina  lall  S14-87B-lfiUOi 

or  fill  out  the  coupon: 

Method  of  Raymenl; 
□  Check/Money  Order  Enclosed 

Card  No  

Signature  

Name  

Address  

City  


-State- 


-Zip- 


Daytime  Phone  1_ 


U-S.  tunds  only.  No  CODs,  Be  sure  to  indicate  keyboard  style  on  listing  and  in<  lude  with  order. 
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Capture  Video  Images:  only  '249^ 

Now  you  can  easily  and  inexpensively  acquire  images 
from  any  standard  video  source  -  videotape,  camera,  disk  - 
lor  display  on  your  PC,  XT,  AT,  or  compatible 
Capture  lime  is  less  than  twelve  seconds 
CompulerEyes  provides  the  interface  hardware,  complete 
easy-to-use  software  support  on  disk,  and  owner's  manual 
All  you  need  is  an  IBM  color  graphics  adapter,  or  enhanced 
graphics  adapter  or  equivalent  CompulerEyes  is  compatible 
with  virtually  all  popular  graphics  programs 
Think  of  the  possibilities' 

CompulerEyes  is  backed  by  a  one  year  warranty  and  the 
success  of  over  10.000  systems  sold  Satislaction 
guaranteed  or  return  it  within  ten  days  for  full  refund. 
Also  available:  Demo  Disk,  $3:  CompulerEyes  with 
quality  b/w  video  camera.  $519  95  complete,  Integrated 
ComputerEyes/TeleP^int  image  capture  and  editing  software, 
$50  additional  See  your  dealer  or  order  direct 
For  more  information  call  617-329-5400 


1b  ordar  call  600-346-0090 

or  mail  your  order  to  Digital  Vision  Inc 
66  Eastern  Avenue  Dedham  MA  02026 
VISA,  M'C.  or  COD  accepted 
S&H  $4  lor  CompulerEyes,  $9  lor 
Camera  System  Mass  residents 
add  5%  sales  lax 
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T*nd/ 1000  SX  Computer 


Tar>d/  3000  HD  Computer 


SAVE 
20-40% 

OFF  LIST  ON  ALL  TANDY 
AND  RS  EQUIPMENT 


✓  Save  Un  All  TANDY.  Epson,  OUdata  Printers  I 

✓  Save  On  STB,  Zucker,  And  Other 
Non-TANDV  Boards  And  Sollware! 

^  Save  On  All  Radio  Shack  Products ! 

CALL  FOR  LATEST  PRICES! 
You  will  be  pleased  with  our  courteous,  efficient  service. 

g^^L  TOLL  FREE  allowed  withm  30  days  (aapt  so/twart)  with 

FOR  ORDERS: 


«  a  small  ratocM  charge. 


1-800-447-4225  = 


FOR  COLORADO 
RESIDENTS  AND 
INFORMATION 
CALL  303.249-91 2S 


Great  Western  Electronics 
228  main,  montrose.  colo  81401 
hours  9-5  mst.  mon  -fri 
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Cop,  i  J  1 


*1  in  Desktop 
Conversion  Systems! 
SCAN  -  DISK  -  TAPE 


Since  1982.  Flagstaff  Engineering  has  supplied  thousands  of  conversion  systems 
to  customers  in  more  than  50  countries  worldwide.  We  manufacture  and  develop 
a  vast  array  of  specialized  conversion  products  for  the  PC/XT/AT  and  the  new  PS/Z. 
With  our  "SCANNING  CONNECTION"  systems  you  can  scan  images  and  text  for  use 
with  your  desktop  publishing  system  and  convert  images  to  text  using  our  OCR 
software.  Our  "DISKETTE  CONNECTION"  systems  can  read  and  write  most  3'/i", 
S'A"  and  8"  diskettes.  We  have  developed  over  100  programs  to  transfer  word 
processing,  typesetting  and  data  files  from  thousands  of  computer  systems.  Our 
"TAPE  CONNECTION"  systems  can  read  and  write  1/2"  9-Track  80O/1600/62S0 
BPI  magnetic  tapes  from  mainframe  computer  systems.  Our  new  FIFO  tape 
controller  card  can  transfer  tape  data  at  rates  up  to  400  Kb/sec.  For  information 
on  our  products  or  prices  please  call  us  today  at  (602)  779-3341. 

g FLAGSTAFF      1120  Kaibab  Lane 
€NGIN€€RING   Flagstaff.  AZ  86001 
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Still  Searching? 


r!k  What  does  the 
A  Bible  say?  And 
I  where? 


Q^^^  where? 


We  offer  an  integrated  family  of  softw-are  products  that  allow  you  to  search  the  Bible  as 
never  before. 

With  "THE  WORD  Processor" softw-are  (which  includes  the  complete  text  of  the  KJV 
or  NIV  Bible)  you  can  create  indexes  on  key  words,  phrases,  even  concepts,  as  well  as 
search,  display  or  print,  for  just  $199.95.  Greek  and  Hebrew  Transliterator  products 
which  include  Strong's  Concordance  are  also  available.  Or  choose  from  a  host  of  other 
exciting  Biblical  software  products  aN'ailable  in  varying  price  ranges. 

So  if  you're  still  searching,  give  us  a 


call.  We're  anxious  to  show  you  how 
your  PC  can  help  you  access  your 
Bible  as  never  before. 

liKliklc  (HI  ror  pitNti^c  irui  hjnJIing  l^i)r  -Xpplc.  IBM  Pi'. 
CcmtiKidorc  M.  TRSIK).  Mxlmosh,  CPM  2     MS  DOS 


BIBLE 


liESEARCH  SYSTEMS 


I 


2013  Wells  Branch  Parkray.  Suite  304 
.\ustln.  Texas  78728  (512)  251-7541 


If  You're 
An 

Advertiser... 


Here's  where  your  ad 
belongs.  This  is  exactly 
where  serious  PC  buyers  do 
their  looking,  comparing 
and  buying.  So  you  need  to 
be  here  when  they  shop. 

After  all,  PC  Magazine  deliv- 
ers the  largest  audience  of 
brand  specifiers — the  busi- 
ness people  who  are  called 
upon  to  determine  brands 
and  models  of  PC  products 
to  be  purchased  by  their 
companies. 

You  get  a  circulation  of 
375,000,  the  lowest  cost  per 
buyer  in  the  industry,  and 
15%  off  the  general  adver- 
tising rate.  Don't  let  a  clos- 
ing date  slip  past  you.  Be  in 
the  Big  Book,  it's  where  you 
belong. 


MAGAZINE 


BYANY 
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J&M  HAS  THE  ULTIMATE  IN  3.5"  DRIVES 


JAM'S  BRAND  NEW  3.5"  DRIVES  allow  you  to  bring  your  system 
up  to  "state  of  the  art"  enhancemenL  You  can  exchange  data  with 
IBM*  PC  convertibles  and  other  newer  systems.  You  can  backup  hard 
disk  data  using  half  as  many  diskettes  as  you  would  need  with  the  MS- 
DOS"  BACKUP  utility. 

JAM'S  3.5"  DRIVES  UTILIZE  NACH  3.5.  the  newly  designed 
device  driver  software  and  formatter.  MACH  3.5  allows  faster  perfor- 
mances in  read/write  access  and  format  capabilities  and  RUNS  ON 
ANY  DOS  2.0  or  later. 

Also  included  with  J&M's  3.5"  drives  is  a  copy  of  ARC*  *  *  *  the  ac- 
claimed file  compression  and  backup  utility. 

3.5"  INTERNAL  DRIVE  W/MACH  3.5  $199.00 
3.5"  EXTERNAL  DRIVE  W/CASE,  PS,  CABLE  $250.00 
AND  MACH  3.5 

MACH  3.5  device  driver  software  and  formatter  may  also  be  purchased 
separately  for  use  with  any  3.5"  drive.  Only  $29,951 
We  accept  Visa,  Mastercard 


and  prepayment  Or  we  can 
ship  COD  for  certified  check. 
Shipping  is  extra. 

'IBM  is  a  registered  trademark  tit  Inter- 
rxational  Business  Machines 

'MS-DOS  is  a  registered  liademarti  of 
Microsoft  Corporation. 

'ARC  is  a  trademark  of  System  Enhance- 
ment Associates  ARC  is  distributed 
under  the  "Freeware"  concept  If  you 
desire  to  use  it  the  authors  wouU  appre- 
ciate a  contribution. 


(//A 

J&M  SYSTEMS,  LTD. 

15100-A  Central  S.E. 
Albuquerque,  NM  87123 
505/292-4182 
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NEED  A 
RELIABLE 
SOURCE  FOR 
3M  MAGNETIC 
MEDIA 
YOU  FOUND  IT! 


3M  Diskettes 


5V. 

SSOORH 
OSDORH 
DSHD96TPI 


'  DISKETTES 

S  76  Each 
$  85  Each 
SI  76  Each 


3W  DISKETTES 

SS  MICRO  $115  Each 

DS  MICRO  SI  66  Each 

DSHD  MICRO  $4  85  Each 

SOLO  10/BOX    MINIMUM  S  lOXES 
Precltlon  Data  offers  the  most  comprehsnsive  line  of  COMPUTER  ACCES- 
SORIES ever  offered  to  improve  equipment  function  and  enhance  operator 
performance— FROM  3Mt 


3M  DISKETTE  MAILER  f 
(5V4 "  -  Haavy  Duly)  ' 

For  use  in  the  most 
demanding  situations 
(Holds  one  diskette ) 

Only  $12.95 

Boi  olio 

S&H;  $1  00/Box 


FIRST  TOUCH 
KEYBOARD  STRIP 

To  keep  your  computer 
sane  Easy-to-use.  Helps 
prevent  problems  caused 
by  sialic  electricity 

$11.95 

S&H  $1  tX) 


ORDIRNOW   THE  CALL  IS  PRII 

1-«00-2U^>02S 
In  MIcMfisn:  1-M0-M2-24M  •  1-616-4S2-34S7 

Minimum  Order:  (25  00  Shipping  A  Hsndling  per  100  or  fewer  disks:  $4.00.  Conllnsn- 
isl  USA.  $8  00.  APO/FPO  Foreign  Orders  please  cell  Ml  residents,  add  4%  lax  Hours 

S  30  AM  ■  7:00  PM  Prices  Subject  to  Change  Without  Notice 


f. 


Precision  Data  Products" 

P  C  Box  8367 

Grand  Rapids.  Ml  49918 

FAX:  615-452-4914 
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COD 


Add-Ons  For 
The  Blind 


What  you  add  on  to  your  computer,  if  you're 
a  blind  operator,  is  almost  more  important 
than  the  computer  itself. 

Scanners,  modems,  braille  printers,  speech 
synthesizers,  braille  output  devices  and  a 
host  of  other  peripherals  are  described  in 
"Add-Ons:  The  Ultimate  Guide  to  Peripher- 
als for  the  Blind  Computer  User." 

The  product  reviews  contained  in  this  book 
are  written  by  those  who  know  them  best 
—  blind  computer  users. 

$16.95  for  braille  or  cassette  /  $19.95  for  print 

Send  orders  to: 

National  Braille  Press  Inc. 
88  St.  Stephen  Street,  Boston,  MA  02115 
(617)  266-6160 

NBP  IS  a  nonprofit  braille  printing  and  publishing  house. 


Not  Sure  About 
A  Product  Or  Service 
You've  Seen  Here? 

Then  why  not  fill  out  the 
reader  service  card  right  now, 
send  it  to  us,  and  you'll  receive 
more  information  directly  from 
the  vendor  or  manufacturer. 


U  ^BIGBOOK 
WAMY 


MAGAZINE 
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HARDWARE  

ADD-ON-BOARDS  531 

CABLES   

COMMUNICATIONS  ...  531 
COMPUTER 

SYSTEMS  ....531.532.533 

DISK  DRIVES  533 

DISKETTES  534 

EXPANSION 

UNITS  534.  535 

MONITORS  

PERIPHERALS  535 

PLOTTERS  535 

POWER 

PROTECTION  

POWER  SUPPLIES  535 

PRINTERS  

SECURITY  536 

SPEED  DEVICES  536 


SOFTWARE 


ACCOUNTING  ....  536,  537 
ARTIFICIAL 

INTELLIGENCE  . . .  537,  538 


SOFTWARE  continued      SOFTWARE  continued  MISCELLANEOUS 


BACKUP  SYSTEMS 


BUSINESS  538 

BUSINESS  PROJECT 
MANAGEMENT  539 

BUSINESS  TIME 
MANAGEMENT  539 

COMMUNICATIONS  ...  539 

CONSTRUCTION  539 

DATA  BASE  539 

DATA  ENTRY  539 

DATA  MANAGEMENT  .  540 

DESKTOP 

PUBLISHING  540 

DEVELOPMENT 

TOOLS  540,  541 

EDUCATION  541 

ENGINEERING....  541,  542 

ENTERTAINMENT/ 
GAMES  542,  543 

FINANCIAL  543 

GENERAL  543 

GRAPHICS  543,544 

HEALTH  544 

INVENTORY  544,  545 

LANGUAGES  

LEGAL  545 

MAILING 

PROGRAMS  545 


MANUFACTURING  

MEDICAL  545 

MULTI-USER 

SYSTEMS  


MUSIC  545,  546 

ONE-OF-A-KIND  546 

OPERATION  SYSTEMS  .... 

PREVENTATIVE 
MAINTENANCE  546 

PUBLIC  DOMAIN  546 

REAL  ESTATE  546.  547 

RELIGION  547 

SALES 

MARKETING  547 

SCIENTIFIC  

SECURITY  547,  548 

SERVICES   

SHAREWARE  548 

STATISTICS  548 

TAXES   


ACCESSORIES  ....  552,  553 

BAR  CODING  553,  554 

BUSINESS 

OPPORTUNITIES  554 

CATALOGUES  554 

COMPUTER 

INSURANCE  554 

COMPUTER  LEASING  

COMPUTER  SERVICES  .  554 

COMPUTER  TRAINING. . . . 

CONSULTANTS   

CONVERSION  SERVICE  . . . 

DATA  CONVERSION. ...  554 

DIGITIZERS  

DISK  CONVERSION  .  554,  555 

DISKETTE  COPY 
SERVICE  555 

EMPLOYMENT 
OPPORTUNITIES  


TERMINAL 
EMULATION 


549 


UTILITIES  .  .  .549,550,  551, 
552 

WORD 

PROCESSING  552 


FURNITURE  

MAILING  LISTS  

NETWORKING   ...  555,  556 

PUBLICATIONS  556 

SUPPLIES  556 

USED  EQUIPMENT  


Advertising  Rates  and  Information:  PC  Magazine  Classifled  Marketplace 

PC  Magazine  Classified  Marketplace  is  a  special  economical  section  for  product  and  service  listings. 
Listings  arc  grouped  by  category  and  sold  by  column  inches.  Second  color  option  available. 
Standard  Directory  Listings  arc  also  available  for  a  minimum  of  4  issues  at  $36()  per  issue  ($I44()  total). 
For  additional  information  call  212-503-51 15. 


PC  Magazine  Classified  Advertising  Staff 
One  Park  Avenue,  New  York,  NY  10016 
(212)  503-5115 


Advertising  Director 
Kathryn  J.  Cumberlander 
Sales  Manager 
Daniel  L.  Rosensweig 
Sr.  Advertising  Coordinator 
Monica  Dixon 

Advertising  Coordinator 
Angela  Kiffin 


Sales  Assistant 
Linda  Annis 
Production  Manager 
Anne  Brockinton 
Production  Coordinator 
Wendy  Long 


Account  Managers 
Territory  #1— Gknda  Camplwll  (212)  S0J-5II8 

CT.  .SC.  VA,  NC.  NY.  GA.  PA.  VT.  MA.  NH.  WV.  NM 
Territory  #2— Paul  Klein  (212)  $03-5156 

LA.  MO.  OK.  HI.  AR.  KY.  NB.  Wl.  MS.  IL.  AL.  Ml.  ME.  lA.  MN.  TX 
ALL  OVERSEAS 

Territory  #3— Dennis  l^avey  (212)  503-5176 

CO.  MT.  UT.  CA.  OR.  ID.  TN.  (CA  ZIPS  940a)  &  UP) 
Territory  #4— Elliot  Bryan  (212)  503-5175 

AZ,  CA.  NV,  FL.  AK.  IN.  WY.  OH.  (CA  ZIPS  93999  &  DOWN) 

Territory  #5— Ariane  Casey  (212)  503-5117 
NJ.  DC.  MD.  KS.  ND.  WA.  SD.  ALL  CANADA 
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FOR  MORE  INFORMATION  OR  TO  PLACE  YOUR  AD  CALL  212  503-5115 


HARDWARE/ADD-ON  BOARDS 


ChiPCLOC 

10-year  PC  clock/ 
calendar  in  a  chip! 

■  Auiomatic  Dale/Time  with  ten 
year  battery  backup  ■  No  slot 
needed  ■  Easy  plug  in  ■ 

CHIPCLOK  w/software  $79.00 

FAST  88 

Makes  your  PC  run 
like  an  AT! 

PC  Magazine  "Editor's  Choice" 
(9/16/86) 

■  No  slot  needed  ■  Speed  select 
&  reset  switch  ■  100%  compatible 
with  all  software  ■  Tech  support  ■ 

«Jr«  without  CPU  $99.00 
A45rMwith  S088-2  $105.00 
«jrMwith  V20-8  $119.00 
30-day  money-back  guarantee 

AMEX  MC  VISA  COD 

To  Order,  Call  or  Write 
1-800-722-2353  in  USA 
1-312-529-2552  in  IL 

Circle  Header  Response  tor  ^ 
tree  PC  Tip-ol-the-Week 

COMPUOUEST  Engineering  Inc. 
801  Morse  Avenue 
Schaumburg,  IL  60193 

CinCLE  551  ON  READER  SERVICE  CARD 


BiGMMura 


REAL  VOICE  Digital  Recording 
for  your  PC.  XT.  AT  or  Compatible 

#  Dynamite  Antwtrtng  Mschln* 

-  Tollsaver.  message  forw ,  wakeup 
calls,  louchtone  remote  and  mucft, 
much  more 

#  TlnwMvtng  Voiot  Mil  Syttom 

#  Hooks  Up  To  Alarm 
and  Detection  Systems 

Instantly  alerts  authon'ies 

^  Bum-ln  Autodlater 

wtth  PhoneHst-DatobMc 

-  No  modem  necessary 

#  Votoepad" 

Vo'ce  memos  and  dictation  at  your 
tingenips 

#  Bulls-Eye  Telemffcettng 

-  Powerful  &  Efficient 

#  OpHonal  Programmers  TooHtJt 

Voice  &  Sound  Effects  for  your 
programs,  demos  and  tutorials 

Complete  with  Hardware  '  >  card, 
software,  phone  cable,  and  ejriema/ 


X  *239<>o  s./h  m 
(415)  339-TALK 

Talking  Technology,  Inc. 

6558  Lucas  Ave  Swie  301 
Oakland,  CA  94611 


CIRCLE  55?  ON  READER  SERVICE  CARD 


The  RESET  BUTTON 
that  IBM  forgoti 


At  lost  0  reset  button 
for  your  IBM  PC,  XT  or 
AT.  You  no  longer 
hove  to  turn  your  mo- 
chine  off  and  on  again 
when  CTRl-AlT-DEl 
doesn't  work.  A  must 
for  hard-disk  users. 
Completely  sale,  in- 
stalls in  minutes.  No 
soldering. 

$24.95 

Avuilub*  lo  IBM  K,  XI.  AI 
and  genetK  clcnei.  No 
charge  cards,  add  $2  00  'c 

sh<i  odd  %?  50  lex  COOs 

Irata  -  Reset. 
2562  E.  Glade 
Mesa,  Az.  85204 
(602)  926-7969 


ADD  4  SLOTS  TO  IBM-PC 

The  Addcard  allows  updating  your  IBM-PC  sys- 
tem by  adding  4  more  card  slots  II  easily  in- 
stalls in  ttie  5  slot  molherboard  providing  8  slots 
total.  Accepts  many  boards  including  turbo, 
modem,  (loppy  or  hard  disk  controllers  ram. 
serial-parallel  ports,  security  &  others  Only 
$79  00  .  $3P&H  Visa&M/C 
MERAK  INDUSTRIES 
8704  Edna 
Warren.  Ml  48093 

800  231  -4310  Ext  768      (Ml)  313-562-9768 


COMMUNICATIONS 


COMMUNICATIONS 


FAMOUS  BRAND 

2400 

BAUD  MODEMS 


"Our  Volume  Buying  means 
GIANT  Cost  Savings  for  you!!" 


NOW 
ONLY 


$179 


HAYES  COMPATIBLE 

U.S.  MADE.  2YR  MPO.  WARRANTY 
OOCV 1200  or  2400 


WHILE  SUPPLY  LASTS 

805-656-3741 


CIRCLE  SS4  ON  READER  SERVICE  CARD 


MODEM  !! 
GUARANTEED  QUALITY 


INTERNAL  MODEM 


300/1200  U$$79 
300/1200/2400  $17» 
(Made  by  ilie  largest  US 
MUOEM  makerl 
EXTERNA!  MODEM 


300/1200  $« 
300/1200/2400  $ias 
•Full  Haves  AT  compailble. 
•Aulo  dial,  aulo  answer 
10  days  MONEY  BACK  GUARANTEE 
if\(  t-pl  shipping;  \  h.indlinH  SI'ii 
Add  VV  shippifiK  t  hjryf 
FOSTER  TECH.  

■'4,222  H  St.,  Bliine,  Wa  «210,  USA 

Ph:  (206)  332-SOei 
''ISil  Dupont,  Toronto, 
OnL,  Canada  MW  2Y8 
Ph:  (416)  767-8638  or  767-7096 

(Add  12"^.  tor  Canadian  Cusiomersi 

CIRCLE  555  ON  READER  SERVICE  CARD 


BEST  BARGAINS  OF  1987! 


Computers: 
AT&T— 

6300  640K  1  Drive  Mono  SI  239 
6300  640K  2  Drive  Mono  S1419 
6300  640K  20  MB  Mono  S1619 

Panasonic— 

SR  Partner  256K  2  Drives  $1195 

FX-600  2  OR  Mono  S  899 

FX-600  2  DR  Color  S1199 

DCA-IRMA 


Modems: 
Hayes — 

1200B  Internal  w  Smartcom  it  S313 

1200B  External  S3B4 

2400B  Internal  w  Smartcom  11  S516 

Smartmodem  2400  External  S563 

Ventel— 

1 200  Hallcard  w  Crosstalk  S259 
PC  2400  Plus  External  S389 
Everex  300  1 200  BAUD  S  99 

S729 


STARFLIGHT  TELEMARKETING 

P.O.  Box  685  Nitro.  West  Virginia  25143 
1-800-423-7347 
Call  for  additional  info  on  ottier  products  Dealer  Inquiries  Welcomed 
MC  VISA  Accepted 

CIRCLE  SS3  ON  READER  SERVICE  CARD 


COMPUTER 
SYSTEMS 


"TTie  AMSTRAD  PC1512  rep- 
resents a  price  arid  perfor- 
mance level  that  will  be  tiard 
tobeatr 


PC  MAGAZINE 


It  uses  ttie  same  fast  S-MHz  8086 
microproccessor  as  the  new  IBM 
PS''2  model  30  and  a  paper-white 
monochrome  monitor  that  also  has 
16  grey  levels,  but  this  system  has 
everything  and  costs 

S99S  with  dual  drives 
$1395  with  a  201MB  hartlianl 

(Add  S200  lor  a  color  system) 


ONLY 


CALL  312-480-7800 
Adam  Soft.  Inc. 
2533  Osage  Dr. 
Glenview,  IL  60025 


CIRCLE  5S6  ON  READER  SERVICE  CARD 


XT  TURBO 


$599 . GO 

IHCXUDES:  Du«l  apcwd  4.77/9.0rw  1/2  KT 
rioppy  .«onoct\rcfH»  mi  tor.  Mono/graph 
per  IF.  256K  turn.  %li  KS.  Floppr  om.. 
I50WTTS  PS.  XT  StyU  all4*  caaa.  asse- 
Bbled  and  tested. 


I  69. CXI 
1259.00 

J  «.00 
t  49.00 
J  69.00 
i  79.00 
call 
i  15.00 


OPTIONS: 

XJMH  HC.  installed  add  1399.00 
20MB  HD.  inatalled  add  1349.00 
Extra  360lt  floppy  lrwtalla«J  S  99.00 
3«4X  addttlcxul  Raa.  inatalled  67.00 
Multl  I/O  card,  par  aar.  gp. 

cal.  irwtalled 
Color  Option 

1200  Baud  Int.  Modes  Hayoa 

cia^tlbla.  inatalled 
AT  tyle  KB  (04Keys) 
E^lhancwl  Style  KB  (lOltoysl 
le  DOS  3.1  or  3.2  w/manuals 
Printar  <  Many  available) 
Printar  Cable 

D6/QD  360K  Diskette,  boc  of  10 


I  15.00 


COMPLETE  SYsrm 

Fully  IBM  Comp.  GUARAfJriED 

One  year  WARRANTY 


122  S.  mm  Clut<-,  Texas  77531 
409-265.87M  :9.0Can  to  5.00^ 
•109  265-3t05    24hr  day  7-days  a  vli. 


COMPUTER  SERVICES,  INC. 
CIRCLE  567  ON  READER  SERVICE  CARD 
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COMPUTER  SYSTEMS 


COMPUTER  SYSTEMS 


FREE  MONITOR! 


FREE  CGA 

EMULATION  SOFTWARE 
ONE  YEAR  WARRANTY! 


Complete  System 
6-8  MHZ  Zero  Walt  State 
Excell  AT  80286 
PHOENIX  BIOS! 


Complete! 
Excell  10  MHZ 
Turbo  System 

$597 


$7725 

512K  RAM  12  Meg  Fujitsu 
Combined  hard  disk  &  (loppy  controller 
Monographics,  Primer  Port.  200w  pwr 
FREE  TTL  Monitor  &  Enhanced  Keyboard 


1  drive  Fujitsu,  256K  RAM 
monographics,  printer  port,  150W  pwr 
FREE  Hi  Res  TTL  Monitor  &  AT/XT  Kbd 


Enhanced  Keyboards  S59.! 

SEAGATE  HARD  DRIVES 

20MB  W/conlrollei  S329  00 
30  MB  W/controller   $379  00 


1-800-992-3552 
1-713-785-5220 


ADO  ON  SPECIALS 

Hercules  compatible  1 32  col  monographics  card  579 
Hercules  compatible  monographics  card  w/software  S55 

Free  CGA  Emulation  Soltware' 
Color  Graphics  w/Parallel  Port  640  x  200  $55 
EGA  CARD  w^256K  Video  Ram  SI  59 

Memo  2000  AT  2  Meg  Expansion  Board  $129 
Memo  4000  AT  4  Meg  Expansion  Board  $149 

CALL  FOR  BEST  PRICES  ON  ALL  OTHER  PRODUCTS!! 

IBM  AT/XT  and  Mefcui**s  rn-''  leqislffr-d  'f<ir!."'  i-*-^:  i '  U"  '  fespective  companies 


CIRCLE  561  ON  REAPER  SERVICE  CARP 


EXCELL 


COMPUTER  PRODUCTS 


@  jrviconir- 

IBM.  COMPATIBLES 
-"^       &  ADD-ON  CARDS 

PC^XT  System  4.77  Mhz    $529 

PC  XT  Turbo  System  4.77/8  Mhz    $629 

AT  System  6/8Mhz   $1199 

ATTurtX)  System  lOMhz   $1599 

Other  options  arxt  configurations  available,  please  call 
Grucom  Computer's  House  279  S  Beverly  Dr.  Ste  1077 
B.H.  CA  90212  (213)934-3627-934-3651  Telex  188208 
Answer  back  TEL  US  BVHL 

CIRCLE  559  ON  REAPER  SERVICE  CARP 


SHEEN  TECHNOLOGY  CORPORATION 

IS  NOW  OFFERING  A  TWO  MIPS 

80386  BASED  SYSTEM 
FOR  UNDER  $4500* 

APPLICATION: 

•  EXPERT  SYSTEM 

•  CAD,  CAM,  CAE,  WORK  STATION 

•  FILE  SERVER 

•  OFFICE  AUTOMATION 

•  IMAGE  PROCESSING 

CONFIGURATION: 

*  SYSTEM  INCLUDES  40  MEG  HARD-DISK,  EGA 
MONITOR,  1  MEGABYTE  HIGH  SPEED  STATIC  COLUMN 
RAM  (EXPANDABLE  TO  10  MEG),  CASE.  POWER  SUPPLY 
KEYBOARD,    A    1.2    MEG    FLOPPY.    @  I6MH2 

•  FCC  CLASS  B  COMPLIANCE  OK 

•  VDE  0871 B  COMPLIANCE  OK 

•  MS  DOS  3.10,  3.20,  SCO  ZENIX  VS 

OEMS,  DEALERS  AND  DISTRIBUTORS  CALL 
PAUL  SHEEN  FOR  VOLUME  PRICING 

(81 8)  780-9938  (408)  984-641 8 

FAX:  81 8-780-9938  FAX:  408-984-641 8 

CIRCLE  558  ON  REAPER  SERVICE  CARD 


WYSE  BARGAINS! 


WYSEpc-286 

All  mi  Comiiittis 
t2M  Floppy.  MUeFO' HO  Contr. 
UirlSei  -Pai  ,  DOS  31,  BASIC 
2\amHi  $1,299 

rmm\ti        $1 ,449 

2n2-l2iMHi  $1,649 
PC  38S-16MHI  $2,799 

WYSE  MONITORS 

Ail  mi  Monitors  ntli 

lllt/SMKl 

SXMOM  $169 
630  RGB6«i200  $449 
640  EGA  $559 


TERMINALS 

WYSE  30   $289 

W1fS(50    $359 

WVSieO  $399 

HARD  DRIVES 
PdlAM 

45IIB  28nis  $669 
60tlB  23ins  $794 
7SMB  28nis  m/conti  $959 

SUGATF 

XT'20  KB  •/mil  $318 

XT-30  MB  «/ctinti  $368 

AT-M  MB  $629 


TAPE  BACKUP 

MOWIAMIDmi 

40MB  Id  $359 

40MB  trt  $429 

PRINTERS 

TOSHIBA 

321SI  $494        341E  $639 
MONITORS 

aEC  MilmyK  $529 

MA&IAVOXHOM  $  99 

MASIAVOX  Ml  $289 

MODEMS 
ianiiil$  98  1200  Eit  $118 
2«n  Nit  $198  2400  Eit  $218 


COMPUTERS  *     CIRCLE  562  ON  READER  SERVICE  CARD 

5827  COLUMBIA  PIKE.  FAUS  CHURCH.  VA  22041  (703)  379-422S 


1           J^"'  ^Us 

WYSE 

PRINTERS  1 

All  Zenilh  Computers 

WYSE  PC-286  6/10  MHl, 

SPERRY  IT  44mb.  640K. 

ALPS 

2000 

$719 

640K,  PP  SP.  RGB. 

1  2mb  Id  640K.  Serial 

1  2mb  Id,  2  SP.  1  PP 

2100 

$1109 

DOS.  Monochrome  Mon 

parallel.  DOS.  clock 

clock,  keyboard.  DOS 
Iree  math  eo-proc 

NEC 

P5 
P6 

PC-1«  (4.77/8  Mht) 

graphic  card.  WYSE  530 
monitor.  WYSE  Kbd 

$985 
$459 

2  Id  S1249 

$2795 

P7 

$599 

20mb  i\S99 

20mb  $2399 

30mb  $1699 

40mb  $2799 

SPERRY  MICRO  IT  5t2K 

OKIOATA 

192 
192» 

$329 
$375 

PC-158  (4.77/8  MiM) 

WYSE  P0  4.77/9.S4MHI 

1,2mb.  20mb.  Par.  Ser 

193» 

$529 

2  Id  $1679 
2amb  $1979 

2  Serial.  1  Parallel, 
clock  DOS.  640K.  Kbd, 

clock,  keyboard.  DOS 

292 
293 

$469 
$603 

30mb  $2079 

mono/color  graphics. 

graphics  monitor 

WYSE  530  monitor 

S/REED 

420 

$249 

PC-1B1  Laptop  (Nww) 

t24S9 

600 

$564 

aSVId  $1629 

2    360K  S1459 
1     SftOK  *  90mb 

800 

$749 

TOSHIBA 

321 

$469 

341 

$649 

(703)  440-9444 

in  «7««T  u                    •OtOnOW  CONSUITANTS  iTh.  ttm  Onto,  tmnlill 
.,«<.„  >H.<.          MM  OM  Una  MmoM  Bun.  VirvfU 

CIRCLE  SM  ON  READER  SERVICE  CARD 

351 

$995 

Hardware 
Computer 
Systems 
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COMPUTER  SYSTEMS 


TURBO 
10MHz 
1MB 

AT/XT 


OPEN  7  DATS 
IT  11.400  tl.aaa«tlU*TE-4IIMMMt 

■1  >ii:ns  ■  m  mtt  mxm  •  niu  m  t/NMu  •  on 
mm  at  mm  •  pmkih  ics  •  kkuu  iMunM 

as  DOS  PS  DOS  im  mi  i*  un  •  t  siots  •  m 
cnm.ii?)!!  :w>iM>KiD>i<iwiiii  •aos>?ooNins 
powip  •  1 :  m  m  iigni  •  n  ioakc  hoa  u.inu  • 
MiMMiuii  >iS!i  •  ici;  saui  •  gpiiQui  lu  w  caot  • 
OPIIOUi  0  Mil  silt!  W  12  M  •  IIULT  Sll  UP  IISIID  • 
UaiMlS'M  riAIPUIS'LMiy 
IT(7M  tnOOwtUttUiOMItlH 

n  HIS -rx  •  St  umt  mm<»  •  iiiii  mi »  Hc  *  a 
iiMK  lawi  luiiii  iMi  iia  It  •  wo  n  louii  •  imi 
oMNiiUi  MS  •  KitvLis  tmua  cuPMU  un 
PMtuu  mi  •  onMifs  us  DOS  >t  DOS  m  USX  •  I  Sims  • 
osiiiouiM : II cnmouiii  isiruh  ?mopu  uuiiii 
urn  cioa/CMiHM  uniii<  un  .»>  psm  •  « 
ilTMMo  tits  •  ISO  ans  •  IWD  in  lu'sa  DKMs  •  an: 

SOUtl  •  lUMAlS  •  imi  Sll  IIP'IISKS  •  Mi  m  PUIS 

POIimiE  IT/AT  trtTEMS  TOO! 
rCPKO  STSTEMt.  INC. 
Ha-49l-S279 

t35W  2«THSTREET8IHfLOOH  «I?1HD«1«SI 
NEWVORK  NEWVORK  lOOOl      UU  llOWt  CA 
(2121 627  MIS  |il]|n3-HB2 
CIRCLE  5«3  ON  READER  SERVICE  CARD 


TURBO 
10MHZ 
640KB 
ATXT 
15  DAY 
GUARANTEE 

FULLY  IBM  COMPATIBLE 

AT  $1139  $1728  «  St  40MB  ?Sm5ec 

HI-RES  |7?0)350)  AMBER  MONITOR  INIEl 
80?36  6  10Mn,'  640K  PHFONIX  BIOS  HERCULES 
COMPATIBIE  CARD  *  PARAU  EL  PORT  OPf  RATES 
MS-DOS  PC-DOS  XENIX  UNIX  GW  BASIC. 
?FD  ?HD  CTRL  AI  KB  •  LEOs  CIK  CAL  ?0OW  PS 
I  2MB  DRIVf  M?87  SOCKET  MANUALS,  FULLY 
Sf  T  UP  ONE  YEAR  WVRRANtY  S  FREE  'WIN  IIC- 
lUS  1-?-3  CLONEl  S  W  i$99  VAI  UF)  «  PURCHASE 
OF  ANY  HARD  IRIVE  iYSTEM 

XT  S6$9  S927  «  SG  70MB  &  I  FO 

HI-RES  1720X3501 AM8ER  MONITOR  INTEL  8068-2, 
640K  PHEONIX  BIOS  HERCULES  COMPATIBLE 
CARD  «  PARA.LEL  PORT  OPf  RATES  MS-OOS,  PC- 
DOS  CW  BASIC  FLOPPY  CTRL  *I  KEYBOARD 
»irDs  IbOW  PS  TWO  FUJITSU  ORIVfS,  8087 
SOCKEI  MAnuAIS  FULLY  SET-UP  ONF  YEAR 
WARRANTY  n  FREE  TWIN  ilOTUS  1-2-3  ClONFi 
S  W  IS99  Wluel  «  PURCHASE  OF  ANY  SYSTEM 


aAl  SYSTEM^: 

lABOHATOfllFS  INC 

1-800-331-0488 

103  FIIZPAHICH  5  2  BROOKPINE  OR 

KEYWESl  FL  33W0  SHELION  CT  0W8< 

(30SI  29e-«W3  12031  t29-9eS9 

OPEN  7  DAYS 
CIRCLE  565  ON  READER  SERVICE  CARD 


DISK  DRIVES 


160  MB 

$1,995 


120  MB 

$1,795 


SpeedStor 
Subsystems 
for  PC-ATs 


Pricing  Cofporatf  Accounts  Wrtfcwne 


Complete  plug-and-play  kits  Include: 

■  Maxtor  XT1I40  or  XT2190  ■  Cables,  rails,  and  easy 

—  28  MS  average  access  time  to  follow  Instructions 

■  SpeedStor  Partitioning  Software    ■  One  year  warranty 

—  brealcs  32MB  DOS  barrier         ■  Immediate  delivery 


Wc  specialize  In  high  capacity  performance  disk  subsystems  for  DOS,  XENIX, 
and  Moved.  We  provide  expert  technical  assistance  for  LAN  file  server  and 
multi-user  PC  applkatlcns. 

STORAGE 
DIMENSIONS 


77>e  Experts  In  High  Capxity  PC  Storage 


4e«-S9S-2M« 

981  University  Ave 
Los  Gatos.  CA  95030 


storage  DIfncmlon'i  family  of  high  pcrfonnance  products  for  PC  storage. 

•  SpeerJSlor  subsystrms  from  42MB  to  640M8  ■  Sf«dSlor  206  BIOS 

■  SpefdStor  riard  cijJt  integration  software  ■  SfeedC acrie  cacriing  software 


CIRCLE  564  ON  HFADEB  SERVICE  CARD 


DISK  DRIVES 


8  INCH  DISKETTE  SYSTEM 

Read,  wfile.  afid  tornnal  diskettes  trom  IBM 
mainlrames,  minicomputeFS,  data  entry  equip- 
ment, etc  Complete  easy  to  use  soltware 
handles  EBCDIC  conversion  Can  read  and  write 
CP/M  8-inch  diikettes  (many  formats)  You  also 
can  use  8-inch  drives  lor  PCDOS  files.  1200  KB 
per  diskette' S1095  complete. 
MICROTECH  EXPORTS 
223  Forest  Avenue 
Palo  Alto.  CA  94301 
415-324-9114 


DISK  UPGRADE  BIOS  FORATs 

DUB-14  overrides  AT  Drive  Table  to  allow  any 
compatible  drive  to  be  attactisd  and  fully  used 
witti  standard  AT  controllers.  Short  ca'd  uses  one 
hall  slot.  Includes  complete  Set-Up  routine  and 
low-level  format  facility  Works  UNIX.  XENIX. 
PICK,  other  OS  and  networks  NOVELL  is  lully 
supported  $95  •  $3  shp^  CA  Tax, 


GOLDEN  BOW  SYSTEMS 
2870  Fifth  Avenue  Suite  201 
San  Diego.  CA  92103 
(619)298-9349 


THE  3.5"  CONNECTION! 


This  internal  720K  3  5"  Oisk  flrive  is  a  drop-in  '  replacettieni  lor  5  25"  drives'  it  s  the  ideal 
solution  lor  exchanging  data  between  your  PC/XT/AT  and  the  new  generation  of  laplops  Disk 
lormal  is  compaiiDle  with  IBM.  ToshiOa  and  Zenith  portables  The  Model  e53W  drive  kit  contains 
everything  you  need,  including  interlace  adapters,  premium  SONY  drive,  and  complete 
documentation  Uses  your  existing  disk  controller  (no  additional  slots  required)  Requires  DOS 
3  2  lor  maximum  perlomiance  Ask  about  our  special  prices  on  SONY  DISKS' 


SONY  DISKS 
$$  SAVE  S$ 


iiaBrtranics 

J  mcO0POm»>tO 


$159.95 

+  FRT.  tTAX 


2734-C  Johnson  Drive,  P.O.  Box  3717,Ventura,CA  93006 
IMMEDIATE  DELIVERY!  Call  805-658-7466  or  80S-658'7467 

CIRCLE  sea  ON  READER  SERVICE  CARD 


Bernoulli  Technology  5^/4"  Drive 

Accente' 


Computer  Corp 

T<n>EteB,IK 

(812)  234-3929 


Visa  &  MasteiCard 


•  5V4"  Iniemal  Mount 

•  20MB  per  cartridge 

•  Drive,  Controller,  Software, 
One  Cartridge  &  Cleaning  Kit 

•  Easy  to  Insmll 

•  Complete  with  User's  Manual 

•  Free  Shipping  $1295.00 

extra  cartridges  -  $49.93 


CIRCLE  S<7  OM  READER  SERVICE  CARD 


LAPTOP  TO  tXSKTOP 
3.5"  TOSHIBA  DISK  WIVE 

■  720K  Internal  1/2  height 

■  Uses  slondorti  IBAA  FDC. 

■  Install  kit  to  fit  any 
5.25"  opening 

■  Ready  for  720K  w/OOS  3. 2 

$149.00 

■  Externoi  3.5'  w/cose,  power 
supply,  and  riblson  coble. 

$225.00 

■  Externol  5.25'  w/cose,  power 
supply,  and  ribbon  coble  for 
tlie  Toshiba  T1 100  and  3100. 

$215.00 

CIRCLE  566  ON 


*Sp«clol* 

Toshiba  50AAG  Hord  Drive 

23ms  the  foslest  around  $695.00 

Toshibo  72AAG  23nns  $895.00 

Device  Driver  Software 
For  PC  AAS  DOS  2.1 -3.1 
Ioformot3.5'fo720((  $29.00 

VISA -MC  COD 
For  info  call  619-589-1816 
Outside  CA  coll  800-S44-42S2 


Dealer  prices  available 
Inquiries  &  moil  orders  write 
^  Micro  Sense,  Suite  313 
5580  to  Jolla  Blvd. 
— »  la  Jollo,  CA  92037 
READER  SERVICE  CARD 
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DISKETTES 


EXPANSION  UNITS 


^^^^^^^ 


CIRCLE  569  ON  READER  SERVICE  CARD 


l.':5-l-  NcKon  Si     IViULT,  CO  X(i:i5 


QUALITY  DISKETTES 


350 


EXPANSION  UNITS 


5V,~  DS-DD 
100%  Certified 
Lifetime  Warranty 
U  S  Mfg..  hub  ring 

Add  4C  For  Tyvec  Sleeves.  Labels  &  Tab 
IBM  AT  5Vi- DS  HD         $1.29  63. 
Colored  5</<~  DSDO  in  16  DItf't. 
Colors  550 
Shipping  S3  per  100  diskettes 
Order  by  phone  or  send  your  check  to 

AMERICAL  GROUP 

(818)  906-1132 

14200  Ventura  Blvd  Sle  201 
Sherman  Oaks.  CA  91423 

aRCLE  570  ON  READER  SERVICE  CARD 


SPECIAL^.  SEAGATE 
HARD  DISK 

ST-225  20MBwCont  .  .  .325.00 
ST-238  30MB  w  Cont  375.00 

ST-4038  30MB    520.00 

ST-4051  40MB  630.00 

ST-4096  80MB   890.00 

MINISCRIBE  also  available 

i^H0TLINE:818-333-0193^ 

FAX:  818-961-4337 

A-TRONIC  Computer 

15703  E  Valley  Bivd 
Citv  of  Industry  Ca  91744 

CIRCLE  571  ON  HEADER  SERVICE  CARD 


TO  PLACE  YOUR  AD  IN 
PC  Magazine 
ClassiHed  Marketplace 
Call  (212)  503-5115 


NAME  BRANDS*  LOW  SS 


UPANSION  BOARDS 

AST  SIxpack  Plus  (384K)  . . .  $209 
Sixpack  Premium  (1 M)  ....  $289 
Advantaged  M)  .$519.  (3M) .  $929 

Rampage  (2M)   $439 

Rampage  AT  (2M)  $599 

INTEL  Above  PC  (2M)   $439 

Above  PC  PS(1.5M)  $429 

Above  286  AT  (2M)  $509 

Above  286  PS  AT  (2M) ....  $549 

IN  BOARD  386  $call 

Quadboard  (384K)  $189 

MODEMS 

Hiyn,  Enfrax    $call 


GRAPHIS  CARDS 

Hirnin  Mono..  $199.  Color.. $159 

On<  Prosync  $359 

ATI  EGA  Wander  $279 

HARD  DRIVES 

Sniati  20. 30, 40, 80M  from  .$349 
MMttilki  20.  30,  40,  kits  . . .  $call 
Pta  Hard  Card  20, 40  from . .  $629 
TAPE  BACKUPS 

Mtynri  Ennx  $call 

FLOPPY  DRIVES 

TMdM  1 02:  $1 09 . .  Tosfiiba .  .$1 09 

12M:$139         3.5"  $139 

256K.$31 


MMlltn . 


MEMORY:  64K... $12 
CALL 

.  NEC,  AmdeK  Princeton  GR 
.  Citizea  Panasonic,  Tostiiba 
VLWI  CORflPUTER  ELECTRONICS 
10  Park  Place,  Morristown,  NJ  07960  (201)  267-3268 
Visa.  MC,  Check  or  COD 


DYNAMIC  RAMS 

□  PROCESSORS 

•U7-3           tr—'j  iu;oo 

•Mr                      Snv.;            1107  00 

•onr-*          fx^u  SfUM 

•OMM              tfT*,:  »M0O 
V-JO                                     1  12  75  ! 
V»                                     i  1J7$ 

□  STATIC  RAMS 

1Mbit      loor^s  $22.00 
41256      lOOns     $  4.15 
41256      120ns     $  2.95 

V/41256       150ns  <^ERSI 

51258      100ns     $  6.95 
v'4164       150ns  ^WKtT 
4464       150ns     $  3.25 

□  E.  PROMS  ' 

J75.)                  «0n*          1  9M 
]'C3M              TiCrt         f  SM  1 
J7»«                         %  An 

]7l3t                  TUy^          t  4  10 
ITCM               XC*yi         S  4H  1 
17M                                1  3H  1 

G    MlOCr*  (PorM  M  ModO 

I 


I.  C.  EXPRESS 


OROTR  toil  FREE  (Moa  -  Ftl.  •  8-5) 

(800)  892-8869  .  (800)  882-8181 


CAtl  K30  C       NT  wets  t  VtXX  [>SCCXM  •  All  Mi0C»«A>O»  i%  'OTt  GOWMWHO 
PrK9  9tou^*aiC(W  •  WnWCoia/VSA  arvm  mow  •         OM  lutxact  Id  Chang*  •  Unn>jmara«SlOOO 
CoHianH^  •Moenff  "v*  oaa  t  i%  tan  *<»  •  Vioc»r<o  ft  myidw^  iff%  Ot*^  IS  00  LP?  A<  S  7  X  (idyls'  t  c ) 
■S35e  Volley  Btva  Citv  of  industiv  CA  Q1746  P»yy«  8i8-3Cp9-26e8 


CIRCLE  S72  ON  READER  SERVICE  CARD 


1 


800-225-7010^^35^213-320-8990 

19142  VAN  NESS  AV 
TORRANCE  CALIF  90501 


IOMEGA' 
BERNOULLI' 

Al  lOH  lOMb  siiii;lc 
A2I0H  HH   III  liudl 
AI20H  JOMb  single 
A220H  :m»  20  Jual 
A230H-WSO  Plus  KO 
PCJ    Adjplot  »  Sultwdto 
PC2B  Ikutdbic  Ailjp  SLiltw 
AlO    lOMh  CirtiKlfif 
A20    :o.Mb  Catlliilsi' 
Clcinine  Kil  T'llKI 
I'lUl'S  Sul-»  ••  • 


CIRCLE  573  ON  READER  SERVICE  CARD 


s  s9sao 

I  148  00 
I  220  00 
I  725  00 
107S00 

I  J2  00 
IH7U0 
WOO 
7X00 


maMom    Factory  New.  Priirw  Pir1»  jj^an 


(918)267-4961 


CIRCLE  574  ON  READER  SERVICE  CARD  I 
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EXPANSION  UNITS 

PERIPHERALS 

POWER  SUPPLIES 

DESKTOP  PUBLISHING 


QMS  KISS  LASER  PRINTER  W/  JLASER  MEMORY  BOARD  S2599 
CANON  IX-12  SCANNER  (W/  CABLE  TO  JLASER  BOARD)  $819 

AMDEK  1280  MONITOR  W/DISPLAY  BOARD    $859 

VENTURA  PUBLISHER   $595 


MEGAMEMORY  BOARDS 


INTEL: 

INTEL  286  (10MZ)  SCALL 
BOCA  RESEARCH 
BOCARAM  XT  (1MB)  12MZ  S289 
BOCARAM  AT  (2MB)  16MZ  S399 
BOCARAM  AT  (4MB)  16MZ  S729 


TALL  TREE  SYSTEMS 

JRAM-2  2MB  $369 

JRAM-3  2MBL1M-EMS  S419 

JR AM-AT-3  2MB  1 20ns  S459 

JLASER-  PC  2mb  S719 

JLASER-  AT  120ns  S799 


THE  LOWEST  PRICES  IN  USA! 

RAM  (703)941-9006 

EXPLOSION   5n9-ALEESBURGPIKE,  "260  FALLS  CHURCH  VA  22041 
CIRCLE  S7S  ON  READER  SERVICE  CARD 


r — 1 


Lowest  Price  in  Market 


256K 
64K 


DYNAMIC  RAMS 

150ns 
150ns 

CALL  DRAM 


2.10 
.97 


(415)  398-2967  Open  Mon-Sat:  8-6 

All  merchandise  factory  new  &  lOC^'f 
guaranteed 

Policy  Prices  reflect  cash  discount  and 
subject  to  change  Personal  and 
company  checks  —  2  weeks  to  clear 
MC/Visa  add  4%  mofe  Mm  order  $10 
CA  residents  add  6  5%  sales  lax  Call 
for  volume  discounts  and  requiremenls 
for  open  accounts  Shipping  &  handl- 
ing charges  UPS  ground  S4.  UPS  air 
S6  (under  1  lb  I 

PC  Box  590127  SF  CA  94159-0127 
QRCLE  S76  ON  READER  SERVICE  CARD 


PERIPHERALS 


PERIPHERALS 


9  TRACK 
TAPE  SYSTEM 

FOR  IBM  PC  XT  AT 


•  Mainframe  to  PC  Data  Transfer 

•  Higfi  Speed  Backup 

•  All  Software.  Complete  System 

•  Service  and  Support,  easy 
Installation 

call  (>18|  343-6505  or  write  to 
Cuntflttli  CMipvtor  Cor% 

PO  Box  153  Tarzana.Calil  91356 


CONTECH 


ORCLE  577  ON  READER  SERVICE  CARD 


9-TRACK  MAG. 
TAPE  SUBSYSTEM 
FOR  THE 
IBM  PC/XT/AT 
AND... 


For  information  interchange,  backup 
and  archival  storage.  IBEX  offers  a 
9-track.  IBM  format-compatible  '  i 
magnetic  tape  subsystem  for  the 
IBM  PC.  teatunng 

■  IBM  format  1600  3200  and  800 

cpl. 

■  Software  for  PC-CX>S.  MS-DOS. 

■  Aiao  for  DEC.  VAX.  VME.  S-100. 
RS-232.  IEEE  488. 

W^ifR  phone  Of  TWX  for  tnlotmatton 


IBEX 


IBEX  COMPUTER  CORR 

20741  Manila  Si  Chatswonn.  CA  91311 
IB18I  709-8100    TWX  910-493-2071 


REMOTE  &  MULTIPLE 

EGA-CGA  MDA 
MONITORS 


PK'TURF  ^(MMK.il!nusni..nitiirs 
to  [)(■  t  onfUH  ti'ti  u|)  lo  I  IKK)  II.  Ironi 
\<nir  F*C  XT  AT  \  i onipiilibles. 


50%  LESS  HEAT! 
50%  LESS  NOISE!  I 


Ir.in'-niiltcr  \  Kcpcilrr 


CONVERT  RGB  TO 
COMPOSITE  VIDEO 


I  \C  -J  1  i.m.  It-  kl.li  irniii  C  C,  \ 
lo  (  oniposilf  trjitjr  video. 


An.iliii;  K(  rK  riiiKli'l»  .iv.lil,ll)le 


[N<  -J 


'395 


COMMUNICATIONS 
SPECIALTIES,  INC. 

I)(W)  iericho  Tpk., 
CDiiim.Kk,  NY  ll"2i 
(31b)  4«)9-090r 

CIRCLE  S79  ON  READER  SERVICE  CARD 


TAPE  BACKUP  $499 

Fast,  dependable  tape  backup  by  MEMTEC 
Backs  up  20MB  m  4  minutes  ofi  1  cassette  IBM 
PCXT.  AT,  PS/2  Mod  30  compatible.  Available  in 
intefnal  or  external  5'/<  inch  tiall-higti  conligu- 
ration  Full  one-year  warranty. 
THE  TAPE  STOP 
PO  Box  1741 
Salem.  NH  03079 
(603)893-9255 


PLOTTERS 


Turbo-Cod 
150  fomi  Supply 


MODEL      POWER  COOUNO  NOtSE  PMCE 

S0150  PC/XT  155W  1  5X  -84S  $149 
TC1S0  PC/XT  1S5W     2.0X    -HK  1149 

TC200  PC/XT  200W  2  5X  -22%  $199 
S0200  AT  200W  VOX  -67%  $177 
AH  mMs  are  FCC  S  UL  appnml  Cad)  pmm 
supply  IS  ngawsly  lesteO  and  backed  By  our 
rnnedme  replaanml.  f  ytar  wannly.  Oty  I 
prices  ksied 

PC  COOLING  SYSTEMS 

31510  Mountain  .Vay  B(jns,vi  CA  92000 
(619)  72J-9513         VISA.  MC.  COD  PC 


CIRCLE  581  ON  READER  SERVICE  CARD 


Hardware 
Security 

begins  on  the 
following  page 


"D*'  SIZE  PLOTTER 

$1495""  * 


aRCLE  S7I  ON  READER  SERVICE  CARD 


Model  PC  34/36 
Pen  Plotter: 


ZEFtlCON 

CIRCLE  SSO  ON  READER  SERVICE  CARD  I 


PC    MAGAZINE   ■    AUGUST  1987 
535 


THE  SHOWCASE  FOR  FRODLCTS  .4 AX)  SERVICES  L\  THE  MS  DOS  MARKET .  .  . 


SECURITY 


SPEED  DEVICES 


PC  Security  Card 


in 


BIT  TRACY^M 

$149 

System  Detective 

•  Half  Card.  Easily  Insialled  in  PC 

•  Logon  Access  Control 

•  Up  to  250  Users/Passwords 

•  Control  Time  of  Day  Access 
and  Length  of  Session 

•  Accounting  Codes  for  Billing 

^75  *  Encryption  Option 
ARTISOFT,  Inc. 

602-293-6363 

CIRCLE  582  ON 
READER  SERVICE  CARD 


ARTL 


OFT 


SAFEWARE  INSURES  COMPUTERS 

Call  loll  free  lor  inlormalion  and  immediale 
coverage 

•  BUSINESS  COMPUTERS 

•  HOME  COMPUTERS 

•  COMPUTERS  OVERSEAS 

•  COMPUTERS  YOU  LEASE 

•  COMPUTERS  YOU  LEASE  TO  OTHERS 
SAFEWARE,  The  InsurarKe  AgerKy  Inc 
2929  N  High  Street,  PO  Box  02211 
Columbus,  OH  43202-0211 
(614)262-0559  (OH).  (800)  848-3469  (NAT) 


SPEED  DEVICES 


PC'SPRINT 


"PC-Sprint  from  Exec  PC  may  be 
the  speed  demon  you've  been 
looking  for. "      -pc  Masai 

ALSOFOR  TANDY  1000/1000A! 

•  Rur  your  PC.  XT  Of  clone  at  7.38  mh2 

•  280^  Speedup  (Norton  SI  rating) 

•  Speeds  up  all  software  — 
you  can  see  the  difference 

•  External  speed  switch  &  reset  button 

•  4  speed  selection 

•  Change  speed  "on  the  fly" 

•  Also  speeds  up  your  8087 

•  Works  with  all  color  or  mono  displays 

•  "Slotless"  plug-in  on  most  PCs 

•  Includes:  90  day  money  back 
guarantee,  tool,  free  BBS  access  to 
16.000  files 

V20  add  SIO  Call 
for  information  on 
Othi»r  products 


Exec-PC,  Inc. 

P  O  Box  1 1268  Shorewood.  Wl  53211 
(414)  242-2173  C~^B 


CIRCLE  5«4  ON  HEADER  SERVICE  CARD 


TO  PLACE  YOUR 
AD  IN 
PC  Magazine  Classified 
Marketplace 
Call  (212)  503-5115 


Turd(Max  I 

I  is  an  •cceterator  board  which  increases  your  | 


The  TurtnMai 

LEADING  EDGE.  IBM  PC/XT.  and  clones  to  9  54MHz 
optimizing  performance,  while  maintaining  100%  compatt- 
bilily  with  all  hardware  and  software. 

nATVUfli  *  No  expansion  stot  required  *  Totally 
"iransparcm"  to  system  and  user  -  no  DOS  patches  •  Speeds 
up  operation  of  the  new  high  capacity  nwmory  boards  and  high 
resolution  graphic  boards  *  No  modiTicauon  to  haidware  or 
software 

SPBCmCATlOIISi  *  CPU  I OMHz  8088  running  ai  9.S4MHz  in  high  speed  mode.  4.77MHz 
m  normal  mode  PEWOMiAIICE  COWAMSOH 

The  table  below  compares  the  performance  of  the  TurboMax  with  other  products.  The  PC 
Magazine  Laboratones  Bench  Mark  Tests  were  selected  because  of  their  well-known  accuracy.  The 
numbers  indicate  speed  relative  to  a  "stock"  IBM  pc.  For  example,  factor  of  1.67  in  a  category 
means  the  system  is  running  1.67  umes  faster  than  a  stock  pc. 

***Turt)oMax      Surprise      fast  S8 
Test  #  I :  NOP  executive  spanning  1 28K  1 .67  I  3 1  1 .43 

Test  #2:  '  do  nothing"  I  NOP  loop  1.80  I  59  I  53 

Test  #3:  Integer  add  from  memory  1.85  1.53  1.56 

Test  #4:  Integer  multiply  from  memon  3.13  2.80  2.64 

Test  #5:  Roattng  point  without  8087  1.97  1.59  1.66 

Test  #6;  Roaling  point  with  8087  •195  —  ••1.43 

Norton  Utilities  SYSINFO  index  3.2  2.8  2.6 

High  speed  copy  and  format?  Yes  Yes  No 

Notes:    *  mjyires  optional  8087-1  lOMHz  math  co-processor  chip 
requires  optional  8087-2  8MHz  math  co-processor  chip 
•••  Formerly  Supercharger 

om-T  nnjoo  comrvm  th.  i-«o(M4J.22I7 

Visa.  MC,  COD.  and  Checks  Accepled  Servkt  Aad  Info:  (412)  882-6700 

Full  I  Yr  Warruily  30  Day  Money  Back  C;uanuilec 

K  &  I.  DISTRIBUTORS  Inc. 
3  Munsey  Ave  •  Piiuburgh.  PA  15227 

Dealer  Inquiries  Welcomed 
CIRCLE  SeS  ON  READER  SERVICE  CARD 


IRM-AT  SPEEDUP 

Speedlnjector^tom  Ariel 

PC  WEEK-". .  .atthe  top  speed  that  thesystem  would  ac^^^^^^ 
yr^n^ "ri^  doubled  the  AT's  processing  speed.  -  P^"'  8°""^ 


f  * 


A  hilly  automatic  Speedlnjector 
tor  all  IBM  ATs  including  speed 
limiting  ROM  BIOS  Uses  reliat* 
s  B~e''     8  7  frequency  synthesis  tor  total 

^^T'uT^\ec^Smm  .Mode  switch  altows 
16  MHZ  actual  8028^  s^:  The  tastest  80287  speeds  availabte  .(0XAO1-N)  $99^» 

(Suggested  dealer  installation  charge  $49.95) 
FAST  80286-10  -  Replacement  CPU  tor  speeds  of       ^^  ^^ 

10  MHz  and  above  

^  F*ST  80287  -  8. 10. 12. 14  and  16,  Speeds  test        ^^^^^^  ^^ 
aXBAl.  guaranteed^  ^, 
MSTRAM  128K&256K,  100NS&  IZtJNa  '  ' 

mTspK  CBWTMS  -  The  Famous  Anel  Ciysials.  Choose  from  (Crystal/ 

INCREASE  OVERALL  SPEED  UP  TO  3000/o 

Order  Line: 

800-641-3322  ext  1110 

Direct  Line: 
201-788-9002 

FULL  2-YEAR  WARRANTY 
ON  ALL  PRODUCTS 


COBPORATION- 


CIRCLE  S«5  ON  BEADEBSERV.CE  CARD 


Ariel  Computer  Corporation 
Post  Office  Box  866  a  Flemington,  NJ  08822 


SOFTWARE  /ACCOUNTING 


MIR  FUND  ACCOUNTING 

The  MIP  Fund  Accounling  System  meels  the  fi- 
nancial and  managerial  reporting  requirements 
ol  not-tor-profil  and  governmental  organiza- 
tions. The  System  leatures  multiple  lund  and 
liscai  years,  user -defined  reports  and  six  levels 
ol  account  coding.  Modules  ollered:  G/L,  A/R  A/ 
R.  Payroll,  Encumbrance,  Expenditure  Budget, 
Revenue  Budget  and  Lotus/OBase  Interface  MIP 
FAS  IS  available  lor  IBM  XT  and  compatibles 
MICRO  INFORMATION  PRODUCTS 
505  East  Hunlland  Or ,  Suite  340 
Austin.  Texas  78752 
(512)454-5004  1-800-MIP-FUND 


ACCOUNTING  KIT  $79.95 

Peanuts  &  Caviar  is  a  kit  designed  lo  introduce 
the  principals  ol  accounting  and  bookkeeping  to 
non-accountants  It  includes  a  resetable  gen- 
eral ledger  software  package  tree  The  kit  con- 
sists ot  a  300  page  book,  worksheets,  homewofK 
homework  analysis  and  GL  software  The  soft- 
ware generates  detailed  reports,  trial  balance, 
income  statement  and  balance  sheet  IBM  or 
compatible  Used  m  curncuiums  by  Piatt  Col- 
lege, Denver  Public  Schools,  etc  $79.95 
Learn-Ed  Soth*are 
8400  E  ILIFF  Suite  11 
Denver,  CO  80231 
1-800-621-83856x1736 


I 
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FOR  MORE  INFORMATION  OR  TO  PLACE  YOUR  AD  CALL  212  503-5 IJ 5 


ACCOUNTING 


NCS  FUND  ACCOUNTING 

Powerful  (und  accl  g  soltware  tor  local  govts, 
schools,  and  ottier  non-prorit  entities  System  is 
customized  to  usef  needs  Modules  GL.  AP.  AR. 
Encumtifance.  Budgets.  J-Entry,  Clikwrt'g.  User- 
Designable  Reports  Integrates  with  NCS  PAY- 
ROLL and  UTILITY  BILLING  and  operates  on  the 
IBM  family  ol  micros  and  compatibles 


NATIONAL 

COMPUreR 

SYSTEMS 


NATIONAL  COMPUTER  SYSTEMS.  INC 
PO  60x9365 
Minneapolis.  MN  55440 
800- 328-6172/612-830-7652 

PC-FUND 

The  leading  fund  accounting  system  lor  local 
govts  and  non-profit  organizations  Modules  in  • 
dude  General  Ledger.  Accounts  Payable.  En- 
cumbrance. Obligation  Tracking.  Accounts 
ReceivaWe.  Payroll.  Budgeting,  Fixed  Assets  and 
Donor  Receipts  The  system  suppofts  up  to  99 
funds.  9999  depts  PC-FUND  runs  on  the  IBM- 
PC  and  most  MS-DOS  and  XENIX  computers, 
AMERICAN  FUNDWARE,  INC 
PO  Box  773028 
Steamboat  Springs,  CO  80477 
800-551-4458(303)879-5770 

CPA  Review  Pass/Relund 

You  Pass  Of  We  Payi  Over  2,100  computer  inter- 
active multiple-choice  &  essay/problems  Call 
lor  DEMO  &  details  on  the  progressive  way  io 
study  Also  CMA  &  CIA  Reviews  New  CPE  Se- 
ries-June 87  IBM  PCs  &  compatibles  Individ- 
ual. Office  and  College  versions  AMEX. 
MasterCard,  Visa 


MkroMash 

MicroMash 

14  Inverness  Drive  East.  F-104 
Engelwood.  Colorado  80112 
(800)241-9700:  In  Colorado,  (303)  799-0099 

FOR  RBASE  SYSTEM  V  USERS 

•Genleger  -Acct  receivables  -Acct  pay- 
ables Auto  transactions,  auto  check  writing, 
simple  enough  lor  households  Powerful  enough 
for  properly  owners  Versatile  enough  for  any 
business  Data  entry  by  account  name  with 
wildcard  lookups.  Makes  it  easy  without  special 
procedures  $59,95  -  visa  mastercard 

 SOFTWARE  SPECIALIST  

 5820  PRINCESS  DR  

 R0CKFORD.il  61 109  

800-433-8394/INIL  815-398-6863 


THE  SHOWCASE 
FOR  PRODUCTS 
AND  SERVICES 
IN  THE  MS  DOS 
MARKET . . . 


A  Great  Idea  in  Financial  Shareware  for  Home  and  Business 


ACCOUNTING 


.  And  you  get  a  CPA-designed,  interac- 
tive money  man^gemeni^accounting  sys- 
tem that  can  handV  W  different  accounts 
and  24,000  transactions  a  vear. 
MANAGE  .  .  .  Cash,  checkings  savmgs. 
credit  card  accounts  Its  Smart  Account 
Reconciler  will  balance  the  toughest 
bank  statement  quicklv 
PREPARE  it  PRINT  ...  4  different  types 
of  financial  statements  (inci  net  v\-orth}, 
3  ditlerent  mquiry  rept>rts,  general 
ledger  and  accountant's  trial  balance 
PLUS  . .  .  Budgeting,  financial  data  base, 
pop-up  calculator,  graphics,  color, 
tutorial  .  .  .  and  more. 
AND  ...  If  vou  own  a  small  business. 
MoneyCounts*  will  track  bt»th  your 
business  and  personal  finances  and 
report  separately  on  each 


Now  shippmg  Vtrsion  3.%.  There's  no 
catch  This  is  a  fulty-fuTKlional  system  that 
compares  with  products  selling  for  $99 
or  more 

Order  today  and  own  MoneyCounts*  for 
only  Sl2!  Iowa  residents  add  4%  sales  lax. 
add  S3  shipping  and  handling  (outside 
North  America  add  $10)  VISA  and 
MasterCard  orders  call 

1-800-223-6925 

(in  Iowa  319/373-0224) 


Depi  M 

6925  Surrey  Drive  NE 
Cedar  Hapids.  Iowa  52<02 


CIRCLE  (14  ON  HEAOEH  SERVICE  CARO 


fmi 


Representing  The  Leading 
Fund  Accounting  Systems 

(208)  882-8175  Of  (209)  333-1575 


PC  '  lWC  .    WA*  r 


25%  OFF  PC-FUND 


CIRCLE  81 1  ON  READER  SERVICE  CARD 


LOAN  CALC  PLUS! 


Not  |ust  another  simple  amort  program 
LOAN  SHARK  is  a  comprehensive  com- 
pound interest  power  tool  Solves  virtually 
ALL  loan  calcs  and  prints  professional 
amort  schedules  IRS  interest  including 
compounding,  present/future  value,  effec- 
tive rate  of  mortgage  loan,  changing  Interest 
rates,  negative  amort,  balloon  payments, 
passbook  calcs  w/macro  facility  &  more' 
Supports  IBM  (all  models!  and  most  clones' 
Rates  *1  tiy  thousands  of  users 


LOAN  SHARK 


SOFTWARE 


Enley  Mlcrosyslemt,  lnc./<^  _ 
234  North  "D"  Street     (  jDa.""  i 
San  Bemardlno,  CA  92401^—— — ^ 

(714)  381-3379 

CIRCLE  815  ON  READER  SERVICE  CARO 


BUDGET  REPORTING  SYSTEM 

Ideal  lor  home  or  small  business,  L  s'j'  set  bud- 
get categories  with  up  to  60  income  and  60  ex- 
pense Items  Post  up  to  1 500  check  and  deposit 
Items,  listing  by  dale  within  budget  category 
shows  paid/to  received/lrom  Display  shows 
over /under  actual  to  budget  by  month  for  a  whole 
year  Menu  driven.  60  day  money  back  guaran- 
tee. 256K  DOS   $21-95 

Texas  Ed  Software.  Inc. 

PC  Box  11813 

Ft  Worth.  Tx  76109-0813 


ACCOUNTANTS 
CLIENT  WRITE-UP 
$250 

•  lESTEO  AND  PnOVEN  IN  lOO's  OF  FIRMS 

>  FAST.  EASY  TO  USE  SYSTEM 

>  FULLY  INTERACTIVE  MENU  DRIVEN 
PROGRAM  WITH  HELP  SCREENS 

>  FLEXIBLE  CHART  OF  ACCOUNTS 

>  UNLIMITED  DEPARTMENTS 

>  COMPLETE  FINANCIAL  REPORTS 

OeUii  General  Ladgef 

Income  SUIemeni  and  Balance  Sneet 

Stateneni  of  Change 

Sub-sclKdules 

Jot  Cost  and  OllKt  Special  Reports 
.  OPTIONAL  LOTUS/dBASE  INTERFACE 
.  miNI  WORD  PROCESSOR 
i  ARER-THE-FACT  PAYROLL 
Earnings  Records 
Federal  94  I  s  -  Slate  U/C  Repon 
W-2's  AND  1099's 
INTERFACES  WITH  OTHER  PROGRAMS 
General  ledger/Payroll  Wniing 
inventory/ReceivatilesyPayati^es 
TELEPHONE  SUPPORT 
PRICE  S2S0  00  -  INCLUDING 
PRINTED  MANUAL 

IBM  PC/XT/AT  AND  COMPATABLES  WITM  256K 
HOWELL  ASSOCIATES 
454S  BISSONNET  SUITE  280 
BELUIRt  TX  77401 
(713)661-6652  . 


dBASE  ACCOUNTING  TOOLS 

•GENERAL  LEDGER  -ACCTS  PAYABLE 

•dINVOICER  &  A/R  -SALES  ANALYSIS 

•SERVICE  BILLING  •ORDER  ENTRY 

•JOB  COSTING  'JOB  ESTIMATING 

•PURLHORD/INVENTORY  'PAYROLL 

$99  ea  •  s&h  w/dBASE  2. 3  or  3  *  Source  Code 

dATA^MR  SYSTEMS 

4875-P  Santa  Monica  Ave 

San  Diego.  CA  92107 

(619)223-3344 

Visa-M/C-AMEX-Check-COD 


TOE  PAYMLL 


If  you've  t>e«n  looking  for  a 
payroll  witti  die  power  to  tiarxlle  a 
real  job,  you  just  fourx^  It.  Ttiis 
system  is  the  same  one  used  on 
the  HP3000  super-minis  with 
features  you  didn't  think  you 
could  possibly  get  on  a  PC. ...like 
accruals,  401k  plans,  user- 
custontized  data  and  special 
computations,  a  report  wrHar 
and  more.  $600 


cowrr  ptMtBcrrtprm 

71  SSI  Biskra  Road 
Rancho  Mlrag*.  CA  92270 
(619)  566-4681 

CIRCLE  SSe  ON  READER  SERVICE  CARO 


Payroll  Systems 

Restaurant  arui  General 


DEVELOPED  BY  AN 
ACCOUNTING  FIRM 

I  •  Systems  to  Meet  all  Needs 

•  Fast  Accurate  Easy  to  Learn 
'  Handles  All  Tip  Situations 

I  •  W-2  and  Check  Formatting 
>  Calculates  Tax  Liabilities. 

•  Generates  Quarterly  Reports 
■  Vac/Sick  Pay  401  Ik)  Plans 

I  •  All  50  States  and  Local  Taxes 

•  Generates  Customized  Reports 
» User  Definable  Parameters 

•  Plus  Many  More  Feature^ 
I  •  Not  Copy  Protected 

OEMO  AVAILABLE 
S50 REFUNDABLE  DEPOSIT 


MS-DOS  J  PC-DOS 
Busirms  6t.  AcciiuntinK 

Software  Systems.  Inc. 

50a  East  Lionihead  Circle  Smle  2 
Vail  Colorado  816S7  ' 
(3031949  4005 
aRCLE  5»7  ON  READER  SERVICE  CARO 


ARTinCIAL 
INTELLIGENCE 

EXPERT  SYSTEMS 

Conlusefl  Dy  expert  system  technology 
Multi-Tectinologies.  Inc  makes  it  easy  with  a 
tutorial  on  rule-based  expert  systems 
This  program  consists  ol  three  parts 
1  An  explanation  ol  expert  system  basics 
2.  A  small  demo 

3  You  build  your  own  expert  system 
$24  95  MC/Visa  (505)  636-8305  or  check  to 
MULTI-TECHNOLOGIES,  INC 
PO  Box  10598 

Albuquerque.  New  Mexico  87184 
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ARTinCIAL 
INTELLIGENCE 


BUSINESS 


"Training  is  our 
Middle  Name" 

Ixam  h»m  in  use  vour  IBM  K'  »ilh  A  U  s 
tnicraciivc  CDiiipulcr-hjscJ  itJininL!  pri> 
pmms  ATI  has  been  \otcd  hcst  irjinini; 
pnKlucts  hv  the  nradcn.  ol  K"  World  Majia 
/inc  three  vcjrs  in  j  row  PhkIikIs  int-ludc 
IBM  K  .  Lotus  I  :  V  dBASh  III  Plus. 
WorUPcrlci-i  and  »>vcr  5(1  trthcr.  Pricex 
Iroin  t49.95.  ("all  l.Klav 

Amrrtcan  Training  Intrnutioiuil 

I  :h  IX  Bcurm:  Sitivl 
l.i>s  Anjrck-v.  ('A  'flUIMi 
(2l.t)82.VII24uii  Calill 
(KOOI  421-4X27 
CIRCLE  SU  ON  READER  SERVICE  CARD 


BUSINESS 


US-NTLAS 

Locates  29.000  cittes.  with  graphic  display  ol 
slates  Computes  Great-Circle  distances  Finds 
all  states  with  cities  ol  the  same  name  Locates 
ail  towns  within  a  given  radius  Shows  towns  5 
mi.  either  side  ol  a  line  40  mi  long  Color  graph- 
ics a  monochrome  IBM-PC/XT/AT  192K  DOS 
20  Send  $49  95  money  order  or  check 


ILLSTON  PC-PROGRAMS 
1932  HaysellonDr 
Jetletson  Cily.  MO  65101 
(314)635-3417 


"**Auto-Pilor"** 

Put  your  responsibilities  on  Auto-Pilol:  ToDo  list, 
sophisticated  Tickler  file,  appointment  calendar 
Tracks  employee  assignments/action  items, 
Windows  display  future,  present,  and  uncom- 
pleted past  events  Mulli-users.  multi-Mes.  pe- 
riodic &  one  time  events  DOS  2  0  ♦  PC/XT/AT; 
compatible  $29.95  Check/Visa/MC 

 Advanced  Concepts  

 P  0  Box  246  

  Iroma.  N  J  07845  

1-800-628-2828  Ext  655 

TRANSPORTATION  ROUTE 

TPR088  -  A  powerful  interactive  system  for 
finding  routes  on  transportation  netwofks  Net- 
works may  have  up  to  512  nodes  and  16.384 
links.  Includes  procedures  lor  finding  the  short- 
est path  between  two  points,  sequences  of  up  to 
50  stops,  finds  minimum  spanning  Iree.  times 
or  distances  between  all  points  Menu-drven. 
graphics  display.  &  lealures  similar  to  LP88  Req 
192K.  color  graphics  $99  w/8087  suppofl.  usefs 
guide  U  S  road  network  VISA/MC 
EASTERN  SOFTWARE  PRODUCTS.  INC 
POB 15328 
Alexandria.  VA  22309 
(703)360-7600 

PC  ORDER  PAD 

For  Manulacturefs.  Wholesalef  Of  Retailefs  MAKE 
MORE  MONEY  by  automating  your  order  pro- 
cessing function.  Handles  Cash  and  Charge  sales 
with  an  End-of-Day  Cash  and  Sales  Summary 
report  Produces  a  Customer  Receipt/Picking 
slip  Keeps  track  of  inventory  Can  easily  use  BAR 
CODE  or  OCR  input  Will  Imporl/Expoft  files  in 
ASCII  fof  mat,  EASY  &  FAST  with  full  on-line  HELP 
screens.  Runs  on  most  MS  DOS  computers  with 
384K.  hard  disk.  80  col  printer  Cash  drawer 
optional  Custom  modifications  &  Support 
available  Dealers  invited  Demo  $15 

COLUMBIA  SOFTWARE.  INC 
10420  SE  Hillcrest  Drive 
Portland,  OR  97266 
(503)654-7722 


r 


►  timeslips^^ 


$99.95 

POP-UPTIME  &  BILLING  SOFTWARE 

"Jewel  of  a  Billing  Program'— INFOWORLD,  RATED  9.3 
Perfect  for  Attorneys,  Accountants.  Consultants,  PR/Advertisirtg 
and  ANY  service  professional. 

•  Track  time  like  a  "stopwatch"  •  Produce  custom  business  and 

•  Batch  enter  time/expense  data  financial  reports 

•  Over  5,000  professional  bill  •  Export  to  spreadsheets  and 
formats  with  aged  receivables,  databases 

flat  fee  and  more  •  Track  retainer/trust  account 

•  Optional  G/L  interface  now  available 

NEW!!!  TIMESLIPS  ill  more  reports,  more  capacity,  more 
speed,  auto  back-up  and  much  more.— $199.95.  Hard  Disk 
&  384K  required. 

For  rush  service/more  information,  call  (617)  468-7358. 
Add  $7  s/h.  Not  copy  protected.  30-day  money  back  guarantee. 

Call  (800)  225-5669  to  order 
NOftTH€DG€  „  ^i'^  «fn,o« 

—  <:/~tfrn  I  lOB*:  rofio  HamiKon,  MA  01936 

—  iUmUHMfcLUMK  CIRCLE  589  ON  READER  SERVICE  CARD 


Save  Legal  Fees 
By  Using  LegalEase"" 

LesalEase"  is  a  simple,  ready-to-use  business  and  lesal  forms  system  for 
IBM*  PC  s  with  over  150  time-tested  models  for  contraos,  agreements, 
leases,  notices  and  binding  business  forms.  Edit  with  PC  Write"  WordStar* 
MultiMate"  or  any  other  standard  word  processing  software.  LegalEase" 
IS  menu  driven  and  was  written  for  non-lawyers  tjy  a  respected  Boston 
attorney.  Richard  H  Gens 

NCVf!  The  Red  Estate  and  Corporate  Modules  of  lesalEase:"  The  Real 
Estate  Module  comes  complete  with  a  wide  range  of  Real  Estate  forms.  The 
Corporate  Module  contains  ail  the  tMSic  legal  forms  for  corporate  meetings. 
Soon  to  MIcm!  The  High  Tech  Module  of  LcsalEasc.' 

LegalEase:  5129,95  (add  57,50  p&h)  Both  the  Real  Estate  A^todule  and  the 
Corporate  Module:  599,95  ea  l^6a  57,50  p&h).  Any  combination  of  pack- 
ages: take  SIO.OO  off  each  package  (add  SIO  OO  p&h) 

1-800-628-2828  Ext.  706 

HDG  Software,  Inc. 

54  Whitney  Street,  Sherborn,  MA  01770 
For  faster  service,  (61 7)  651-1 881  circle  sw  on  reader  service  cabo 


RIGHT  TO  KNOW 
TRAINING 

■  coiii>Liis  KITH  >•  cm  ItlO.lJUO 
•tiAiMut  MTCiiiAii  Tumiac 

a  ruTORlALt  NITH  ■lANIHATIOHl 
•  DATA  AASI  NlklaTalat  INPLOfll 

oxatioa 

1104  lltk 

*lta*B*,    tk  IttOl 

•0«-«4»->t)l     la  ra  •K-I41-1I1I 

CIRCLE  591  ON  READER  SERVICE  CARD 


DECISION  PAD"— NEW! 

Be  more  effective  witfi  tougti  decisions  (or  tougher 
audiences  Easy-to-use  menu-driven  work- 
stieel  Hold  fewer  better  meetings  Act  deci- 
sively on  incomplete  data  Add  ludgement  to 
spreadstieel  analysis  Accessible,  practical,  sell- 
documenting  decision  tectinoiogy  Sample  tem- 
plates for  evaluating  people,  purchasing,  mar- 
keting, sales,  investing  256K  DOS  20+ 

 Introductory  price  $99  *  $5  s/h 

 NO  RISK  30-day  money  back 

 Apian  Software,  Inc  Box  1224 

 Mento  Park.  CA  94026 

 1-800-237-4565  EXT  102 


"VEHICLE  MAINTENANCE" 

f^aintain  records  on  all  types  ol  equipment 
Written  in  compiled  language  and  very  easy  to 
use.  Capture  all  related  cost  per  item  Reports 
include    routine  maint .  scheduled  maini .  re- 
pair cost,  vehicle  cost  analysis,  fleet  cost  anal- 
ysis, fuel  class,  fleet  status  reporting,  license 
expiration  and  morel' 
"OMNI  DATA  SYSTEMS- • 
1000  Executive  Parkway,  Suite  #229 
St  Louis.  MO  63141 
"(314)  576-5757" 


PC  BUSINESS  SOFTWARE 

Payroll  on  Piece  Rate, 
Job  Cost.  Inventory. 
Time  &  Material  Billing; 
Purchase  Orders: 
Accounting  &  more. 
As  Low  As  $175. 
ABC  IS  AFFORDABLE 

Executive  Data  Systems 

(800)367-6081 

(713)437-8913 

•l-Z-a- APPLICATIONS* 

From  the  authors  ot  six  books  on  spreadsheet 
computing,  comes  this  exciting  offer  Their  li- 
brary of  over  100  ready-to-run  1-2-3 '  models, 
templates  and  macros  is  available  for  sale  at  the 
unbelievably  low  price  ol  $2  95  per  application 
Call  or  send  for  your  free  catakig  today 
Fiast  &  Fiast 
660  Fairmont  Avenue 
Westfield.  NJ  07090 
(201)232-4714 

PFS:  FILE  USERS! 

CWS  AID  relational  report  writer  for  invoices, 
statements,  mailing  labels,  torm  letters,  reports, 
etc  Items  and  text  anywhere  on  page,  compress 
blanks,  suppress  blank  lines,  sort/subtotal/page 
break  on  four  items,  labels  two  or  more  across, 
much  more  Best  of  all,  relate  up  to  three  files  in 
one  report,  $49  check/MO/VS/MC 
Clay  Watts  Software 
68C  North  Loop 
Cedar  Hill,  TX  75104 
214-291-1171 

'PROFESSIONAL  PC  TRAINING 

Effective  HANDS-ON  training  teaches  you  to  use 
software.  Audio  cassettes  guide  you  Listen  and 
Do  Eliminate  tedious  reading  123  $89,  Sym- 
phony $99,  Framework  $99,  Displaywrite  3  or  4 
$89,  Wordstar  $89.  WordPerfect  $89.  Multimate 
$79.  DB  III  Plus  $139.  Dos  $69  (visa/MC)  S&H. 
DATA  MANAGEMENT  ASSOCIATES 
13035  Olive  St  Rd  Suite  119 
St  Louis,  MO  63141 
(314)275-8716 
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FUR  MORi:  IS  I  OHM  Alios  OR  TO  FLACIi  VOL  R  M)  CALL  212  5IJJ-5H5 


BUSINESS 

PROJECT 

MANAGEMENT 


EVERYBODY'S  PLANNER 

Powerful  looi  includes  ptoiecl  managemeni  and 
llowcharls  with  cfitical  patti.  early  &  lale  slarl  & 
linish  dales,  7  reports  Pulldowns,  256K  Finally, 
planning  tools  lor  ttie  rest  ol  us  $99  95  Also 
ELECTRONIC  DRAWING  $49  95.  DESIGN  YOUR 
OWN  HOME-lntefiors.  Landscape.  Arctiitecture. 
$99  95  Add$3  55s/h 
ABRACADATA,  LTD 
PO  Box  2440  Dept  P 
Eugene.  OR  97402 
(503)342-3030 


BUSINESS  TIME 
MANAGEMENT 


DATEBOOK  $89.95  "* 
'APPOINTMENT  SCHEDULER' 

Ideal  lor  Prolessionals'  Features  include  tielp 
windows,  multiple  bookings,  flexible  time  inter- 
vals Searcfies  lor  openings  within  specified  days 
and  time  Suppods  20  ditlerent  schedules  Pnnis 
daily  appts  IBM/XT/AT  compatible  (w/hard 
disk)  $8995  •  $4  s/h;  Chk/Visa/MC:  MO  add 
tax 

•■•  EXECUTIVE  COt^PUTER  SYSTEMS  ••' 
•••*  1571  Fenpark  Drive"" 

 Fenlon.  MO  63026 

 (314)343-5757 

TIME  MANAGEMENT  SYSTEM 

■PrimeTime  effectively  weaves  together  a  col- 
lection of  tools  into  an  extremely  useful  and 
powerful  lime  management  resource  PnmeTime 
vwrks.  and  its  worth  every  nickel "  (InfoWorld  8/ 
25/861  Runs  on  IBM  or  compatibles  in  resident 
or  stand  alone  mode  30  day  money-back-guar- 
antee Nol  copy  protected  $99  95 

Prime 

Time. 

WISEWARE.  INC 
3176  Pullman  St  #106 
CoslaMesa.  CA  92626 
(714)  556-6523  Ext  102 


COMMUNICATIONS 


MULTI-USER  BBS 

(FOR  IBM  PC  AT) 

TEAMate  -  a  mainframe  quality  BBS  A  mini 
(^mpuserve  Full  screen  cursor-controlled  in- 
terface, topic  outline  structure,  public  and  pri- 
vate topics,  audit  trails,  xmodem.  integrated  mail, 
content  retrieval  and  more  MS-DOS.  XENIX  and 
UNIX  versions 

MMB  Development  Corporation 
1021  MO-  Sepulveda  Blvd .  Suite  K 
Manhattan  Beach.  CA  90266 
213-541-4504 


CONSTRUCTION 


CONSTRUCTION  MANAGEMENT 

Alloidable,  understandable  software  fa  build- 
ers Job  cost,  billing  time  and  materials  or  per- 
cent complete,  payables,  change  order  and 
retention  tracking  in  one  package  Prints  checks, 
stalements,  bids,  30  >  reports  Clear  manual  & 
help  windows,  backed  by  our  prolessonal  phone 
support  staff  $795 
YARDf  SYSTEMS,  INC 
3324  Slate  Street.  Suite  "0" 
Santa  Barbara,  CA  93105 
(805)687-4245 


DATA  ENTRY 


DATA  BASE 


FREEdBASE  COMPILER 

Evaluation  kit  includes  demo  disk  with  15  PRG, 
10  FMT  5  FRM  &  the  results  of  compiling  them 
with  WordTech  &  Clipper  Also,  complete  re- 
prints of  5  magazine  reviews  ol  both  compilers 
including  22  benchmark  tests  Also  detailed 
Brochures  with  all  features  and  limitations  ol 
both  FREE  No  obligation  Call24hrs 

dBASE  III® 
Compilers 

dataBase  Specialties 
PO  Box  2975 
Oakland,  CA  94509 
(415)652-2790 

I  dSASE  POWER  WITH  1-2-3! 

Sound  good'  Now  you  can  get  iti  Introducing 
0612  III,  a  powerful  disk-based  ISAM-DBMS  that 
operates  inside  of  Lotus  1-2-3  Using  the  Lotus 
Add-in  technology.  DB12  III  seamlessly  inte- 
grates with  1-2-3  to  provide  menu  commands 
and  ®  Functions  that  directly  manipulate  dBASE 
III  DBF,  NOX  and  MEM  liles  Irom  the  1-2-3 
environment  Price  $179  Call  for  orders 
and  information. 
TRIPLE  C  SOFTWARE 
3235  N  E  38Ih  Street.  Box  24466 
Fort  Lauderdale.  FL  33307 
(305)583-0687 

ROOTS  II  FOR  GENEALOGY 

Organae  your  family  tree  and  print  camera-ready 
lamily  books  containing  charts,  text  and  in- 
dexes Store,  retrieve  and  display  1 .000  s  of  famify 
lads  with  biographical  sketches  and  source 
documentation  Lightning-fasI  searches  and 
sorts  250  page  manual  Satisfaction  guaran- 
teed Write  for  free  brochure  $195  (i  CAtax). 
COMMSOFT 

22570ldMiddlefieldWay,SleA 
Mountain  View,  CA  94043 
415-967-1900 


PC-Based 
DAIA  ENTRY 


Discover  the  full  pr)tential 
with  KeyEntryin.  the  world's 
leading  general-purpose  data 
entn'  svstem  for  PCs. 


scs 


2732  S»venin  Av«nuf  South  800' 533-6879 
B.m.njiam  AL 35233  !  205l25v2985 
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EasyEntry ' 

Fast  and  easy  data  entry  for  all  your  applica- 
tions Use  Tiultiple  forms,  multiple  files,  multiple 
record  types,  and  multiple  validations  without 
programming  ICP  Million  Dollar  Award  winner 
Compare  our  features  with  30  day  FREE  TRIAL 
Also  for  VAX.  PDP-11,  and  Rainbow 
APPLIED  INFORMATION  SYSTEMS.  INC 
500  Eastowne  Drive,  Suite  207 
Chapel  Hill.  NC  27514 

800-334-5510  or  919-942-7801  Telex  701365 

VDE— Viking  Data  Entry 

The  premier  data  entry  system.  Full-featured  to 
replace  key  punch  &  keydisks.  Full  screen 
"FORMS,"  double-key  verify,  wide  variety  of  op- 
tions, crossfoots,  subtotals,  batch  balancing, 
duplicating,  slatistcs.  skipping,  etc  Character 
lield  &  record  level  validations,  $120-600  Also 
tor  minis 

VIKING  SOFTWARE  SERVICES.  INC 
2815  East  Skelly  Drive.  Suite  816 
Tulsa.  Oklahoma  74105 
(918) 745-6550 

DATA  ENTRY  EMULATOR 

You  will  no!  find  any  PC  Data  Entry  System— 
FASTER,  EASIER  to  use,  or  LOADED  with  more 
USABLE  tealures  Distribution  Worldwide  The 
EMULATOR  will  meet  your  Data  Entry  needs-OR- 
relurn  it  wilh  no  obligation  PC  or  OE  style  key- 
board Fully  menu  dnven  Price  $395  30  DAY 
FREE  TRIAL  Also  avail  lor  IBM  S34/36. 


□□I  N 

□□ 

COMPUTER  KEYES 
21929  Makah  Road 
Woodway,WA  98020 
(206)776-6443 


THE  SHOWCASE  FOR  PRODUCTS 
AND  SERVICES  IN  THE  MS  DOS 
MARKET . . . 


Data  Entry  Professionals: 

Learning 
PCPUNCH  won't 
leave  you  punchy. 

PCPUNCH  Is  the  PC  baseo 
data  entry  program  that's 
easy  to  learn  and  even  easier 
to  set-up  and  use.  Average 
set-up  time  is  less  than  20 
minutes  and  no  programming  is 
necessary.  With  simple  menu 
operation  and  "on-line"  help, 
at  $295  ($35  lor  a  full 
featured  demo)  PCPUNCH  is 

a  real  Itnock-out.  

For  further  MomaOon  or 
lo  order,  catt  or  write: 

PCPUNCH 

S917  Arlington  Rowl,  Suitt  215 
Mhwta.  Mvytond  20814 

(3011951-8441 

k  CIRCLE  592  ON  . 
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REMOTE  ON-LINE 
DATA  ENTRY  $14911 


Inffodjcmg  the  OET-50  Oata.bntry  lef- 
minal  OHenng  remote  on-'ine  numenc 
daia  entry  with  Aipha-Numenc 
Response 
Featuring 

•  t>4  units  per  senal  port 

•  ASCII  L-ommunicator 

•  Serial  RS-232  Protocol 

•  16  character  2-lme  display 

•  lO  key  numeric  keypad 

•  e  special  function  keys 

•  Powen-d  local  or  remote 


**  KC  Mlaro  Snpplj 
31S  Mortli  Mnmit  Rd..  Uterty.  MO  84088 
(■18)781-8811 

aRCLE  S9]  ON  READER  SERVICE  CARD 


RODE/PC  DATA  ENTRY  SYSTEM 

Top-rated  PC  data  entry  soltware  Fastest  and 
easiest  lo  use  Extensive  features  to  meet  every 
data  entry  requirement.  Stand  alone  and  LAN 
versions  High-speed  data  entry  keytward  avail- 
able Demo  version  includes  ail  programs  and 
documentation  $40  ($5  shipping.  CA  add  tax) 
creditable  to  lull  version  lor  30  days, 
DPX,  INC, 

20823  Stevens  Creek  Blvd .  CI-C 

Cupertino,  CA  95014 

(408)  973-9292  TELEX  701111 


Software 
Data 

Management 

begins  on  the 
following  page 
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DATA 

MANAGEMENT 


ADVANCED  DB 
MASTER  3.0 

Powerful  data  base  manager 
without  programming.  All  menu 
driven.  Most  powerful  report 
capability.  Runs  w/IX)S  2.0  - 
3.2.  Can  exchange  files  with 
Lotus.  WP.  others.  Supports  all 
printers.  Up  to  16  Meg/file.  1 
second  access  any  record.  All 
function  demo  version  with  own 
manual  SIO.  Single  user  S.'iOO, 
with  700  pg  manual.  Multi-user 
SISOO.  Dealer  &  quantity  disc. 

Macon  Software,  Inc. 
PO  Box  1388  Colorado  Springs 
CO  80901  303-.576-5640 
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DESKTOP 
PUBLISHING 


Automatic 
DeskTop  Piil)lishinj4 


PowerText 
Formatter 

Automatic  text  and  page 
layout  for  DeskTop  Publish- 
ing. Typeset  ads,  books,  con- 
tracts, scripts,  newsletters, 
manuals,  form  letters,  etc. 
with  a  LaserJet,  your  WP  pro- 
gram, and  PowerText.  Set 
your  strategy,  then  publish 
without  constructing  each 
page.  Hyphenates,  justifies, 
puts  text  in  columns,  numbers 
paragraphs,  produces  con- 
tents and  index  -  all  with 
simple  commands.  Include 
pictures  with  our  separate 
PowerText  Graphics  Module. 
For  PC/MS-DOS  with  2.i6K. 

Beaman  Porter,  Inc. 

417  Halstcad  Ave 
Harrison,  NY  10.S28 
(914)  835-3 1.S6 
(800)  431-0007 

$89.95  each  $5  shippinti 

CIRCLE  MS  ON  READER  SERVICE  CARD 


HIGH-TECH  TYPESETTING 

Transmit  your  lexl  loll-free,  error-lree  via  mo- 
dem to  your  lully  automated  typesetting  sys- 
tem $2  per  tfiousand  characters,  $5  minimum 
Same-day  service  200-typetaces,  sizes  up  to  72 
point  Send  $20ppd  lor  our  200  page  guide- 
txx*.  Of  call  toll-tree  &  use  your  MC/Visa/AmEx 
Intergrapliics 
106A  Soutti  Columbus  St 
Alexandria.  VA  22314 

(800)  368-3342  or  (703)  683-9414  in  DC  area 


DESKTOP  PUBLISHING 


I 


SLEd  mako  uraphif  imaf-cN  a.s 
text  MiTjjc-  inia}>t'  with  te  xt  ri^ht 
inside  your  word  procesMir'  $1 

FontGen  rV+  the  laM,  ia.sv  font  editor 
I  sc  niouM-  or  lahlct,  more  global  tools.  ~2  point 
limit  t'or  nioM  Ixser  printers.        $2S()  (Ml 

VS  Library  of  Fonts  •  ium  selection' 

Highest  quality'  Lowest  prices!     SJ  ~S  up 

hir  lie  Hll  s  *  <  umiulihliN  •  (  nrcLilj  •  Kic.h  •  <  anon  Nt  R 


>  jll  tir  wrilt'  lor  IKtt  <  MAKK, 


SOFTWARE 

P.O.  B<»  (ilSK  •  I  iltit  K.Kk  VR  -22}b  •  501/3/O-2083 
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VENTURA  PUBLISHER 


Free 


I 


Shipping  j 

MAGAZINE  EDITORS  CHOICE  • 


I 
I 

•I  ■ '  JXerox  full  screen  monitor 

I  S1,195 

I  inci  controller  card  &  install  kit 
I  shipping  not  included 

I Call  for  a  full  line  of 
publishing  services  &  equipment 


ADVANCED  DATA 
REPROGRAPHICS 


I  21  B  Oivmpia  Ave  Wobum,  IVIA  01801  | 

I       1617)  938-5770  I 

I  VISA  r\/C  COD  I 

*  'ilR'^kt  M7  9!!  ISi^Bl'TSf BYI'-S  I 

USER  SIGNATURES  &  LOGOS 

Let  us  turn  your  signature,  logo,  or  photo  into  a 
graptiic  toni  lor  your  worO  processor,  and  a 
graphic  image  lor  your  desktop  publistiing  sys- 
tem For  output  to  HP  - ,  Cordata.  Canon,  or  Ri- 
coh laser  printers  (please  specily)  Send  $100 
with  each  original  15  day  delivery  Call  or  wnle 
lor  more  tnlormation 


EZ-LASER 

A  pop-up  memory  resident  utility  to 
get  the  most  out  of  your  laser  printer. 
Merge  graphics  and  text.  Download 
fonts.  Create  forms.  Capture  and 
print  graphics  and  text  screens  from 
within  any  progrann.  Use  with  LOTUS 
123,  DBASE.  WORD  and  Others  ,  .  . 
ONLY  $99.95. 


JRM  SOFTWARE 
(703)  860-3085 
PO  BOX  2847 
RESTON  VA  22091 
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SOFT 
WARE 


VS  Software 
PO  Box  6158 
Little  Rock.  AR  72216 
501-376-2083 

VENTURA  TIPS  &  TRICKS 

New  book  on  using  Xerox  Ventura  with  Post- 
Scnpl.  LaserJet.  AST  Turtx),  Cadata.  and  JIaset 
Hands-on  tutorials,  tips  on  adding  fonts,  merg- 
ing Lotus  graphics,  large-screen  monitors, 
scanners,  merging  screen  shots,  overcoming 
memory  limits,  speed  tips,  undocumented  lea- 
lures,  and  more  224  pp,  50  illus  $15  95  +  $3,50 
s/h  CheckA'isa/MC 
Peachpit  Press 
2127  Wdolsey  Street 
Berkeley,  CA  94705 
415-843-6614 


Mnipck  the  Laserf  et 


FROM  SYMPHONY  &  123 
Frustrated?  Can't  control  page 
breaks?  Trouble  witti  fonts?  Can't 
draw  tMxes?  Want  to  print  logos? 
Fun,  Illustrated  book. 
Includes  LaserJet  Series  II. 
Save  $1  Don't  buy  LaserJet  utility 
software  111  you  read  ttiis  book! 
$19.95  +  $3  a/h  (CA  +  6.5%  tax) 


izzy 


PUBLISHING 


or  what  you  want  when  it  isn't  what  you  fee 
•AmE«  1S43  0<lllonOnv* 

•VISA  QI*ndal«.CA  91201 

•MC  (<18)S4S-S»U 

Thit  «d  VMS  printed  from  Of>e  Symphony 
tile  on  an  HP  LaMfJ«t  II  using  12  soft 
fonts  iMth  no  paste  upl 
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HYPHENATOR 

Dictionary  based  hyphenation  program  lor  use 
with  Fontasy.  Fancy  Font  Ver  3,  and  desktop 
publishing  packages  Embeds  'soft'  (discre- 
tionary) hyphens  into  any  ascii  document  User- 
delinabie  hyphen  code  Batch  or  interactive 
modes  User  modifiable  dictionary  Great  lor 
lustified  and  columnar  text,  newslettefs,  etc  Only 
$35  00' 

PEGASUS  ENGINEERING 
24431  Island  Ave 
Carson.  Caliloinia  90745 
(213)835-5546 


DEVELOPMENT 
TOOLS 


"NETBIOS  Routines** 

Network  Master  is  a  library  of  80  routines  wtiich 
access  NETBIOS  functions  The  routines  are  in- 
voked by  compiled  programs  to  control  the  net- 
work Routines  support  network  names, 
resources  and  sessions  with  Wait  and  No-Wail 
options  Create  your  own  transaction  process- 
ing and  program  communealion  systems  Many 
compilers  are  supported  No  royalties. 
Visa/MC$249  00 
Starlight  Software 
2861  Central  St, 
Evanston.lL  60201 
"(312)  864-9370" 

MICROMIND'"  EXPERT  

Developmeni  system  &  knowledge  engineering 
tool  Create  IQLISP  based  expert  systems  Ex- 
cellent prototyping  capabilities  Includes  text 
editor,  windowing,  rulebase  and  menus.  Uses  if- 
Ihen-do,  forward/backward  chaining  $499  $25 
demo  Write  for  catalog  of  200  products 
The  SourceView  Corporation 
PO  Box  578-A 
Concord,  CA  94520 

(415)  680-0202,  (800)  682-2860  -  orders  only 

TURBO  PASCAL  GENERATOR 

GTP  APPLICATION  DEVELOPMENT  SYSTEM 
Builds  complete,  working  applications  You  give 
It  spec  s.  il  writes  etror-free  code 

•  Indexed  Data  Bases   '  Multiple  Screens 

*  Report  Generator      *  Menu  Generator 

■  Context-Sens  Help    '  Global  Searching 
Easy  to  Use  Price  $200  00  Visa/MC.ck,MO 
AEF 

PO  Box  928 
Katy,  TX  77492 
(713)391-8570 

REWRITES  STRUCTURED  BASIC 

Convert  old  basic  code  to  structured  lor  compil- 
ers Spill  multi-lines,  remove  unused  line  num- 
bers, indent/nest  loops  and  IF/THEN/ELSE/ 
ELSEIF/ENDIF  statements,  variables  upper  case, 
keywords  lower  case,  more  Use  alone  or  to  fin- 
ish what  others  left  out.  Send  $50  check/money 
order  Az  add  6'/?%. 
Automated  Technical  Systems 
2127  N.  Longmore  Street 
Chandler,  Arizona  85224 
(602)899-8714 

Smart  System  Services ... 

IHE  Smart  System  proiect  lile  and  application 
development  tool  An  extensive  library  of  stan- 
dardized calls  and  utilities  User  I/O,  menu  gen- 
eration, database.  Mup.  report,  and  transaction 
handling.  Includes  the  PROJECT  WRITER  utility 
(you  answer  the  guestions,  >t  generates  the 
source  code  lor  your  Smart  proiect  files)  Call  our 
order  line  today"  $119*  $3  s/h 
Check  M/C  or  Visa  (602)  926-7454 

 Amalon  Industries  Inc  

  725  W  Commerce  3-C  

  Gilbert,  Arizona  85234  
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Quick  screens  and  more  for  BASIC 

If  you  program  in  BASIC,  then  OBase  is  your  shortest  route  to  professiooal 
titles,  dau  entry  screens,  and  even  complete  applications.  Unlike  ordinary 
screen  builders.  OBase  is  fast,  powerful,  and  very  easy  to  operate  Pull-down 
menus  and  function  keys  are  used  throughout,  and  context  sensitive  help  is 
ahways  available.  (Though  you  probably  won  t  ever  need  it!)  QBase  lets  you 
draw  boxes,  copy  and  paste  blocks,  color  any  pcrtkxi  at  the  screen,  and 
design  custom  help  windows  Creating  input  fiekJs  is  as  simple  as  answerli^ 
a  few  questions.  If  all  you  need  are  qufck  screens  and  windows,  then  kx* 
no  further 


I 


But  QBase  is  much  more  than  just  a  screen  buiWer  because  it  can  also 
create  an  entire  application.  Data  entry,  editing,  searching,  and  relational  file 
operations  are  all  handled  automatically.  Any  number  of  databases  may  be 
combined  in  a  single  pnDgram.  with  more 
tfan  fifteen  screens  per  database. 

QBase  can  do  all  this  because  it  s  really 
two  separate  programs.  The  screen  builder 
lets  you  create  and  edit  screens,  which  are 
saved  as  form  definitions  that  any  program 
can  readily  access  A  run-bme  package 
(easily  modified)  then  does  all  the  wor*  of 
managing  the  database. 
■imrytMnc  Im  hKlucM 

All  of  ttie  source  code  for  the  screen  editor 
and  mn-time  program  is  included,  thoroughly 
documented  to  show  how  ttiey  work,  and  where 
they  may  be  customiied.  QBase  also  includes  The 
Hardware  Tutor  —  a  clear  and  practical  discussion 
of  electronic  concepts  and  circuits,  but  written 
from  a  programmer's  perspective.  OBase  is  avail- 
able for  either  Microsoft  QuickBASIC  or  Borland 
Turtx)  Basic  (please  specify  when  ordering).  It 
costs  only  $99.00  and  comes  with  a  money-back 
satisfactxm  guarantee.  No  royalties,  not  copy 
protected,  of  course. 

C j  CRESCENT  SOFTWARE 
i    effort  Point  Street 
^\    East  Norwalk.  a  06B55  (203)846-2500 

Oease  requites  DOS  J  O  or  lnjher.  and  a  li»a356K  (5i2k  rKommenaed  I 

VHa.MiC.  COO.  Checks  accepted  CIRCLe  600  OtI  READEB  SERVICE  CARD 


BASIC  PROGRAMMING  LIBRARY 

More  tor  your  money'  Over  100  AFM  routines  tw 
your  compiled  basic  or  QuickBasic  programs 
Son.  search,  windows,  menus,  graphics,  die 
handling.  ZapPrint  4  more!  Complete  docu- 
mentation &  source  code  No  royalties  30  day 
money  t)acl<  guarantee »  n  Free  Ram  Osk  il  you 
Older  from  ad'!  $79  Post  paid. 
LFS  SOFTWARE  DESIGN 
PO  BOX  2395 
Detroit,  m  48223 
(313) 537-4445 


BRIDGEWORKSI  FOR  1-2-3 

Bridge  the  gap  between  Lotus  1-2-3  and  your 
BASIC,  Turbo  Pascal.  dBASE.  communicalicns 
Of  other  applications  READ  data  Irom  and  WRITE 
directly  into  I  -2-3  worioheet  files.  No  PRN  or  DIF 
liles  No  file  retrieve  Not  copy  protected.  Inte- 
grate into  your  applications  without  royalty  For 
Lotus  1-2-3  and  symphony  on  the  IBM-PC/AT/ 
COMP  59  95 
GreyMatter  International 
POBox  1083 
Setauket,  NY  11733 
516-689-7682 


Modula-2 

We  specialize  in  M2  tools:  Repertoire  ($89),  lull 
source  code  lor  a  DBMS  integrated  with  a  lorm/ 
window/menu/help  system;  EmsSlorage  ($49). 
uses  LIM  expanded  memory  if  present.  DOS 
memory  if  not:  (^odBase  ($89).  a  B-  Tree  DBI/S, 
Graphix  ($149)  &  voice  input,  loo  Full  docs  on 
tree  demo  disks  MC/VISA/AMEX/PO/COO, 

mi 

4536  SE  50th 
Portland.  OR  97206 
(503)777-8844 


TURBO  DEVELOPMENT  SYSTEM 

Only  $39— A  complete  environment  for  devel- 
oping TurDo  Pascal  programs  Find  and  correct 
all  syntax  errors  in  one  pass.  In  many  cases  you 
have  the  option  of  checking  only  sections  of  your 
program.  Includes  built-in  editor.  DOS  Shell  as 
well  as  Delete.  Rename  and  copy  without  exiting 
program  Not  copy  protected  MC  &  VISA  wel- 
come Add  $3  lor  S/H. 
MicroHelpInc 
2220  Carlyle  Dnve 
Marietta.  GA  30062 
(800)  922-3383  in  Ga  (404)  973-9272 


Turbo  PMcal  Programmen: 
IS  MINUTES  =  200  HOURSI 
with  new  turboMAGIC 
coda  genarator. 

Input  forms  and  help  windows  up  to  66  lines 
long  Scrolling  wiliiin  framed  windows  Pop 
up  menus  PuN  down  menu  systems  And 
much  more' 

Read  wnai  professionals  say  Fast  automatic 
updating  ol  dependent  fields  adds  tiair  to  your 
input  screens  turboMAGIC  will  be  a  bless 
<ng  ror  programmers  who  would  rather  not 
wnte  the  user  interface  lor  every  program 
Neil  Rubenhmg  PC  Magazine  ?4  Feb  67 

Oroei  your  magic  looay'  Just  $99  Call 
800  225  316S  Money  Back  Guarantee  Fie 
QiMiBS  256K  IBM  PC  compatible 


SophKlicMM  Sotltnn  Inc. 

6586  Old  Shell  Road 
Mobile  AL  36606 
?05  342  70?6 


CIRCLE  751  ON  READER  SERVICE  CARD 


FREE  PRICE  GUIDE 

Call  or  write  lor  our  FREE  comprehensive 
pnce  guide  containing  hundreds  ol  lan- 
guages, utilities  and  books  specifically  lor 
IBM  personal  computers  and  compatibles 
We  re  the  world  s  leading  independent  dealer 
ol  programmer  s  development  tools  because 
we  provide  sound  advice  low  discount 
prices  last  delivery,  FREE  domestic  shipping 
and  no  hidden  charges 

Programmer's  Connection 
800-336-1166  USA 

136  Sunnyside  Si 
Harlville,  OH  44632 
216-877-3781  OH  &  AK  (Collect! 
800-226-1166  Canada 
9102406879  Telex 
 216-877-3781  International 


CIRCLE  752  ON  HEADEH  SERVICE  CARD 


St ru  B AS 

structured  BASIC  Oevetopment  ToolkM 
QuickBASIC  •  IBM  BASIC  2.0 


Design  screens  in  minules  with  poweflul 
scfeen  designer  us<ng  any  editor  Modily 

most  features  without  recompding 
Inteftace  lo  Bineve  ISAM,  and  Screens 
witi  Single  commands  OHefS  program 
generators  menu  utility  subroutine 
library  utility  programs,  netwo/k 
Support  Thru  Btrieve,  and  preprocessor  lo 
extend  BASIC  and  enhance  structure 


NOT  COPY  PROTECTED 


N4lt-  Jiul  ( iifptink'  Imn^f"!  jviiUNc 

3  Office  Park  Drive.  Ste  1 00 
Little  Rock,  Arkansas  72211 
M1-22S-77SS 
VISA/MC  ACCEPTED  S495/$S  demo 


FREE  30  DAY  TRIAL 


I    CIRCLE  7SJ  OW  READER  SERVICE  CAHD^ 

"NEW  Turbo  Forms  V2.0** 

The  best  screen  data  entry  and  display  package 
lust  got  betteri  New  featuies:  Windowing,  con- 
text sensitive  help,  lull  function  key  and  graphic 
character  set  support,  include  Hies  lor  menuing. 
link-list,  utilities  and  nwe  IBM  PC  &  Compali- 
tiles.  Turbo  V3,0  or  later 
$59,95  including  S&H  MC/VISA/COD 
•**  Great  Lakes  Sollware  Syslenns,  Inc,  * "  • 

 2510  Capital  Ave  SW.  Suite  203  

 Battle  Creek.  Ml  49015  

 (616)962-2017   


EDUCATION 


GET  A  S  THE  EASY  WAY 

STUDYMATE.  fun.  efficient  way  to  get  A's  in  for- 
eign language.  English  vocab.  science,  history, 
etc  Quickly  &  easily  entef  your  school  work  & 
STUDYMATE  tests  you.  shows  percent  correct, 
and  relests  you  on  questions  answered  incor- 
rectly. Foreign  language  accents  Saves  wofk  lor 
letter  use  $24  95, 
Jackson  Software 
Box  9101 

Winnetka,  IL  60093 

1 -800-247-8080  exi  50  Visa/MC/check 

GRADE  WEEK  VACATION! 

Average  and  print  out  your  grades  with  the  fast, 
easy-to-use  AEIUS  GRAOEBOOK  program  New 
versiofi  2  3  IS  published  as  Shareware,  In  use  by 
teachers  coast  to  coast  since  1985  Shareware 
disk  With  program  and  tutorial  only  $10  ppd 
Register  for  program,  printed  manual,  phone 
support,  and  update  notification  for  only  $35  ppd 
VISA  or  MC 
AEIUSCORP 
PO  Box  700457 
San  Jose.  CA  951 70 
(408)257-0658 

ALBEGRA&QUIZ  MASTER" 

AlgebraMaster  "  solves  any  equation,  gives  lull 
explanation  step-by-step  You  supply  the  equa- 
tion, or  get  randomly  generated  equations  for  8 
difficulty  levels  QuizMaster"  does  customized 
quiz  databases,  allowing  random  or  topical 
quizzes  Add/delete/sort  questionbase  $69  95 
each  or  buy  both-$99  95'  30  day  guarantee 
Executive  Mastery  Software  Corporation 
Subsidiary  ol  The  SourceView  Corporation 
PO  Box  578-A 
Concord.  CA  94520 

(415)  680-0202.  (800)  682-2860-orders  only 


ENGINEERING 


ARCHITECTS  AND  ENGINEERS 

The  AEMAS  system  is  designed  for  Architects. 
Engineers  &  other  firms  where  monitoring  proj- 
ect costs  IS  required  Modules  include  Job  Cost. 
Payroll.  A/P  A/R  &  General  Ledger  AEMAS  is 
lully  integrated,  includes  automatic  invoicing  4 
ties-in  to  most  spreadsheet  i  WP  programs 
Multi-terminals  available, 
DATA  BASICS  INC 
11000  Cedar  Road,  Suite  110 
Cleveland.  OH  44106 
(216)721-3400 

SIMUUTION 

GPSS/PC  is  a  lull-power  version  of  GPSS.  the 
most  popular  mainlrame  simulation  language 
Speciftcally  designed  lor  interactive  use  on  to- 
day s  high-speed  microprocessors,  it  is  loaded 
with  features  such  as  interactive  graphics  and 
animation.  Using  GPSS/PC.  you  can  predict  the 
behavior  of  complicated  real  world  systems, 
MINUTEMAN  SOFTWARE 
POBox  171/B 
Stow.  MA  01 775 

800-223-1430/617-897-5662  Ext  316 
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ENGINEERING  ENTERTAINMENT/ GAMES 


FINtTE  ELEMENT  ANALYSIS 

MSC,  Itie  leader  in  FEA  technology,  markels  a 
full  line  ol  FEA  tools  lot  personal  computers 
Starling  at  $45  lor  MSC/pal  INTRO  on  either  the 
IBM  PC  or  t^e  Apple  Macintosh,  our  products 
are  designed  to  tie  complete  and  easy  to  use 
Interlaces  lor  most  CAD  systems  available 
THE  MACNEAL-SCHWENDLER  CORPORATION 
815  Colorado  Blvd 
Los  Angeles.  Calilornia  90041 
(213)259-3888 

Kalman  Filtering 

PC  filter/smoother  Covariance  and  regression 
analyses,  error  tiudgets.  unlmid  data  set  size  • 
much  more  Executable  $250,  Source  code 
available 

Bierman  &  Associates 
4419  GoldvwterCyn  Suite  "J" 
Studio  City,  CA  91604 
(818)761-7082 

STRUCTURAL  DESIGN 

Fast,  highly  interactive,  integrated  programs  lor 
structural  analysis  and  design  ol  BEAMS.  COL- 
UMNS. TRUSSES  and  FRAMES  ol  any  material 
Easily  mastefed  programs  result  in  dramatic  time 
savings  while  producing  ellicient.  accurate  de- 
signs Specify  PC.  XT  or  AT  and  send  $25  lor 
demonstration  diskette  to: 
C-Squared  B-Squared  Software  Design,  Inc. 
763  27th  Avenue  Dept  A-2 
San  Francisco.  Ca  94121 
415/751-1337 

ENG/SCI  GRAPHICS 

OMNIPLOT(S)  (screen  graphics)  &  OMNIPLOT 
(P)  (plotter  driver)  provide  integrated  engineer- 
ing/scientific 2-D  &  3-0  graphics  with  NO  PRO- 
GRAMMING REQUIRED!  Menu-dnven.  flexible, 
professional  Choice  of  formats:  tabular/line, 
contour,  bat.  pie.  3-0  wire  frame  &  much  more' 
OMNIPLOT(S)  $195,  OMNIPLOT(P),  both  $295 
MfCROCOMPATIBLES 
301  Prelude  Drive 
Silver  Spring.  MO  20901 
(301)593-0683 


ENTERTAINMENT/ 
GAMES 


n\  DUGOUT  DECISIONS 

CnVcomputer  baseball 


Al  26  Mttfor  LaagiM  t««nt.  aclual  t62-gam« 
sch*dut«8  &  632  pUyftfs  pwlormlng  true-lo-tf*- 
Managa  using  9^my  on-lvW  stratagy  mtws.  plus 
tfisaUad  iKts,  kadrg  A  drafting-Tracks  stslislcs  In 
dozans  ot  catagflrtaa-Tjrplcaly  p4ays  In  undar  1 0 
inlnulaa-Trua  Ma^  Laagua  raaiim  A  aacUamant 

$49.95 

in  MS-DOS  comtiulms,  Muifng  eu  mul 
compatti9s.  VMtft  2SW.  an*  S2Sor3  5"  dfiv9  mnd 
DOS  2  0  Of  hightr.  Color  of  graphics  NOT  rmquifd 
S«mlciiecliorniM1«yad«-  VISA  Of  Mil  vCjrd  «dd  £K 

(Tl        Imt  Bame  Sottwan 
11  P.O.  Box  3482 

/\yj    Fort  Smith,  AR  72913 
^^/iM       <S01)  452-7131 
CIRCLE  7S4  ON  READER  SERVICE  CARD 


Natural  Intelligence. 

Everybody  is  excited  these  days  about  Artificial 
Intelligence.  But  tools  come  and  go.  creators 
stay.  It  lakes  more  than  Al  to  solve  YOL'R  problems. 

It  takes  natural  intelligence  -  YOURSl 

If  you  agree,  you  ate  ready  to  sharpen  your 
problem-solving  skills,  expand  your  memory, 
improve  your  coordination,  quicken  your  reaction 
to  various  stimuli,  enhance  your  perception,  and 
maybe  even  stimulate  your  creativity  -  v\a\e 
having  fun. 

You  art  ready  for  MENTOR" 


CIRCLE  755 
ON  READER  SERVICE  CARD 


Still  In  Demand. 

MENTOR™  is  new  software  for  a  rigorous  mental 
workout.  MENTOR"  contains  58  psychometric 
exercises  and  tests  (including  25  complete  I.Q. 
tests  -  over  950  problems  ■  with  separate  sections 
on  verbal  and  numeric  abilities). 

MENTOR" 

For  mind  expansion  and  fun  -  just  $49.95. 

Toonkryatcqn  of  MENTOR"  pk»(  cd  W(M43-73W 
( ID  Tne.  ciU  aUca  9154M-593i )  VuMaiUiCitil  xnfWl 

IBM  K  mi  amiMbln.  :S(<K.  piphics  baarl. 
HniiMii:  Rnoicb.  Inc  ■  <li:-A  Wni Cullibal  ■  Mulliiiil.  Tnn  1<m\ 


LOTTO  NUMBER  ANALYZER 

Use  your  PC  to  help  you  win  the  Lotto,  This  fun 
to  use  program  for  most  home  computers  will 
quickly  tell  you  which  numbers  are  due'  any 
patterns  and  trends,  what  groups  to  play  and 
more'  Make  your  selections  based  on  the  laws 
ol  probability  and  INCREASE  your  chances  of 
winning!  Only  $24  95  ^  $1,50  S/h 
SOFT-BYTE  COMPUTER  PROGRAMS 
PO  Box  556 
Dayton,  Ohio  45405 
(513)233-2200 

SPORTS  HANDICAPPING  SOFT 

$$WIN  with  thoroughbred/harness  &  grey- 
hound handicapping  s6ftware-$29  95,  en- 
hanced-$49  95  Up  to  13  entres  analy?ed,  class, 
speed,  times,  track  lengths,  post,  stretch,  &  fin- 
ish positions  Pro  Football  System  $39.95,  Pro 
Basketball  System-$49.95,  Add  $2  post/hand, 
MC/VISA  accepted  Free  information, 
SOFTWARE  EXCHANGE 
PO  Box  5382-PC 
W  Bloomfield,  Ml  48033 
(313)626-7208  Orders  1-800-527-9467 

UPDATE  NFL  CHALLENGE  DATA 

PROROSTR "  makes  it  easy  to  update  the  Team 
Disk  on  your  NFL  Challenge  game  using  your  own 
data  base  of  current  player  information  In- 
cludes team  rosters  revised  to  end  of  1986  Prints 
formatted  printout  player  names  and  data  Re- 
quires your  IBM  type  NFL  CHALLENGE  (copy- 
right XOR  Corp)  Price  $32  00  ppd  VISA/MC/ 
check 

H  0  &  S  Software 
PO  Box  924183 
Houston,  TX  77292 
(713)688-9102 

Football  Wager  SSS  Ware 

Uncle  VITO  and  Rotten  Robbie  have  developed 
a  program  that  will  show  you  the  truelme  on  all 
football  games  Update  m  5  mm/week  and  store 
to  disk  Complete  with  schedule,  last  3  years 
database  Gives  2  opinions  on  the  games,  sorts 
out  the  best  games  and  more  You  get  user  sup- 
port and  winners'  We  II  Prove  It,  Send  $2/Demo 
IBM&Comp  NFL  or  college  $39.95. 
J&R  Software 
5232nd  Street 
Towanda.  Pa  18848 
(717)26M259 


MASTER  CASINO  GAMES 

Learn  casino  skills  w/o  risk'  Craps,  Blackjack, 
Roulette.  Poker.  Baccarat  games  feature  vivid 
cofor  displays,  odds  info,  complete  manuals 

•  EACH  GAME  -  $29  •  ANY  TWO  -  $49  •  ALL  FIVE 

•  $69  For  IBM  PC/comp  w/coio(  graptiics.  Check/ 
MC/Visappd 

HITECH  MANAGEMENT  CORP 
PO  Box  2121 
Boca  Raton,  Fl  33427 

Collect  calls  accepted  1  -800-332-2049  x  3017 
(305)  392-3678  (Fl) 

PRO  FOOTBALL  ANALYST" 

Handicap  NFL  games  against  the  point  spread 
easily  and  profitably  with  your  computer'  Only  5 
mm/wk  &  your  local  newspaper  is  needed  to 
uncover  hidden  overlays  in  the  betting  line  Win- 
ning season  GUARANTEED  or  your  MONEY 
BACK!  $34  95  (+4  55  sih)  IBM  &  compats, 
other  vers  SAVE  SHIPPPING 
GE  RIDGE  SERVICES  INC 
170  Broadway  Suite  201-PCM 
New  York,  N  Y  10038 

Orders  800-341-1950  Ext,  77/lnfo  718-317-1961 
SOLARSIM 

Dynamic  3-D  graphic  simulation  of  our  solar 
system  Simulated  planets,  250  asteroids  and 
comets  (inc  Halley  s),  800  stars  and  the  con- 
stellations. View  heavenly  bodies  from  any  place, 
time,  and  date  Track  comets,  learn  stellar  nav- 
igation and  constellations  50  pg  man  128K  PC/ 
ir/AT  DOS  2  ♦ ,  graphics  Also  Z-100,  TIPC  $29,95 
I  $2s/h 

INTERSTEL  ForCCordefS 
PO  BOX  57825  (800)622-4070 
Webster,  TX  77508  (800)  942-7317  (iU) 

MUSICAL  IMAGE  GENERATOR" 

The  Super  Music  "  system  draws  a  wide  variety 
ot  fast-action  color  graphic  designs  to  the  beat 
ol  any  music  in  real-time  IBM  PC  version  uses 
cassette  port,  IBM/PC/XT/AT /80386  version 
includes  A/D  converter  card  for  use  in  any  long 
or  short  slot  Detailed  manual  explains  simple 
hook-up  to  any  audio  equipment  PC  ver  1 1 
$39  95  PC/XT/AT  Of  compatible  ver  2 1  $99  95 
100%  machine  language  No  IX)S  required  Write 
or  call  for  more  info,  Check/MO/VISA/ll^C 
INVENTEK,INC 
PO  Box  366 
Lincoln.  NH  03251 

603-745-3756  9  am-8|im  m  (EST) 


PC/VEGAS  II 

Poker,  Blackjack,  Roulette.  Keno,  Slots— $26, 

Above  plus  Baccarat  and  Craps— $39  Exact 

Vegas  simulation,  includes  Help,  best  bet/odds 

windows  Cross-game  scoring  Graphics  not 

mandator/.  Color  or  Mono  MS/PC  DOS.  128K, 

C  Source  I'vailable,  ask  Add  $2  lor  shipping/CA 

res  add6V,%tax 

D&HBEAfi  SOFTWARE 

PO  Box  10793 

Manna  Del  Rey.CA  90295 

(213) 374-0358 

HORSE  RACING 

Experience  the  excitement  of  Horseracing  with- 
out leaving  your  home  Choose  your  horse  as  the 
odds  board  Hashes  the  favorite  and  longshots 
Anticipation  builds  as  you  place  your  bets,  the 
horses  enter  the  gate  and  THEY'RE  OFF  And  the 
winner  is  ,  7??  IBM  PC,  compatibles.  Check  or 
M0$28  95+$3s/h 
Galaxy  Software 
PO  Box  8303 
Somerville,  N  J  08876 

USE  YOUR  PC  TO  PLAY  LOHOI 

Increase  your  chances  at  winning  big!  LOTTO- 
LUCK  IS  a  computer  program,  designed  by  a 
computer  scientist  using  the  latest  techniques 
ol  Geometrical,  Kabalism  and  Random  Rela- 
tionships of  numbers  to  give  you  an  opportunity 
to  predict  possible  winning  PICK/6  lotto  num- 
bers, LOTTO-LUCK  will  work  on  any  lottery,  m 
any  stale  or  country  Runs  on  IBM  PC.  C-64  and 
Apple  II  Send  $2995  f  $3  S/H  to: 
WIN$WARE  SYSTEMS 
PO  Box  8130 
Sacramento,  CA  95818 
(916)457-5535 
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FOR  MORE  INFORMATION  OR  TO  PLACE  YOUR  AD  CALL  212  503-5U5 
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ENTERTAINMENT/ 
GAMES 


JOYSTICK,  GAME  PACK 
Game  Port,  and  Cuner  Software 
Made  Easy  for  $99.95 


I  .M  I'rKi-  1-.  (Hi-i  Sl'^''  l«> 
With  H5  Strike  KjiKlr  S12I.S5 
All  Items  .Sold  Scparalcl) 
Wo  Have  Over  MX)  dames. 
Iijuvalional  Pri>t:rains  and  Mtmvev  at 

bk;  discount  prices 

BRAIH.K.V  COMI'l  TKR 

Call  (313)774-9095 

:iOI.1Sl  (ienrude  S  C"  .S  .Ml -tSONI 
\dd  S5  («)  S  H    Visa  MC  rVik  M  () 
IValers  Inquires  InviteJ 
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TO  PLACE  YOUR 
AD  IN 
PC  Magazine 
Classiried  Marketplace 
Call  (212)  503-5115 


HNANCIAL 


HISTORICAL  MARKET  DATA 

•Perlorm  Technical  Analysis  on  Slocks" 
IBM  PC  ASCII  toftnal  Latest  250  days  ol  Price 
&  Volume  data  on  all  DJIA  slocks,  ti^e  DJIA,  and 
ttie  OEX  lor  $19  Updatable.  Same  data  lor  ail 
slocks  in  S&P  100.  <  Gold  &  Silver  lor  $44  Lo- 
tus models  included  Add  $2  S/H  NY  res.  add 
8,25%  sales  lax 
Equity  Capital  Group 
One  World  Trade  Center,  Suite  8817 
New  York,  NY  10048 
(718)256-7505 

PERSONAL  FINANCIAL  PLANNER 

Tax  Relorm  Forecasting,  Electronic  Checking  and 
Savings,  View  Graphs,  Pop-up  Menus,  On-Line 
Help.  Mortgage  Qualilying,  Refinance.  Analyze 
Expenses,  Resale  Analysis,  Amortize  DiBerent 
Mortgages.  Financial  Consultant  Module,  tor  IBM 
PC  $49  95,  Money  Back  Guarantee 
In  Ohio  call  1-800-821 -9400  Ex  242 
1-800-258-8787  ex  242 
MicroAdvantage  Soltware  Inc 
#43-A  Salem  Street 
Woburn,  MA  01801 

IRRworks$89 

Are  you  using  a  spreadsheet  lor  IRR'S'  Full 
screen  menu  and  pop-up  windows  make  IRR  & 
PV  simple  Fast  computation,  up  to  360  uneven 
periods  Easy  input  automatic  steps,  %  growth, 
replication,  internal  hand  calculator;  accepts 
dales  &  Iractional  periods,  too'  Reads  spread- 
sheet PRN  Files'  Name,  save  cases,  easy  case 
managemefil  256K  color/mono,  30  day  $  twck 
guar,  $89t$5  s/h .  NY  lax  chk/Visa/MC 
KEEP  IT  SIMPLE  SOFTWARE,  INC 
580  Filth  Avenue 
New  York,  NY  10036 
(800)543-KISS  (212)  764-KISS 


FINANCIAL 


Balance  Checkbook 
Organize  For  Tax  Time 
Easy  For  Home  ^ 
Powerful  For  Business 


NOW— Vtrtion  4.1 

Not  Copy  Protected 


ONLY  $74'5 

$3  P  H  &  CA  6  .%  lo« 
VISA,  MC  / Check 

CALL  NOW! 
213/661-2031 

9  30  AM— 5  PM  'M-F 

CDE  SOFTWARE 

948  Tuloroso  Drive 
Dept  PC 
Los  Angeles,  CA  90026 


>  Checks 
f  Balanced 

•  Single  entry  accounting 
system  centerecJ  around  the  checkbook 

•  Handles  cosh  &  chorge  transactions 

•  View,  edit  or  print  any  entry  for  a  year 
with  simple  but  powerful  commands 

•  Bolonce  sheet,  cosh  flow  and  profit  & 
loss  statements,  plus  many  more  reports 

•  Prints  checks:  versatile  oddress  file 

CIRCLE  757  ON  READER  SERVICE  CARD 


^"•CheckStar-I 

Free  Demo  Disk 


Checkbook  program 
for  home/business 
Easy  and  powerful 
Handles  categories 
Prints  checks 
•  Mon'Jily,' yearly  reminders 

95    Free  vhtppinfi:  Sl  haodlinf^ 
Visa  MC  Checki 


'49. 


RjghtSoft 


P  O,B  55135.  HOUSTON.  TX  77255 

(713)  464-3713 


"•THE  MONEY  ANALYZER"* 

Handles  all  money  calculations  Fast  &  accu- 
rate' Mortgages,  amortization  schedule,  com- 
parative analyses,  annuities,  l>onds,  present  & 
luture  values  &  more'  Create  custom  pnnl  out 
Full  documentation  A  must  lor  anyone  working 
w/money  30  day  money  back  guar  •  • » Free 
Ram  Disk  it  you  order  trom  ad  $69  PPD 
LFS  SOFTWARE  DESIGN 
PO  Box  23595 
Detroit,  Ml  48223 
(313)537-4445 

TAX  PLANNING  SOFTWARE 

TAXMASTER  LOTUS  123  spreadsheet  tem- 
plates to  calculate  an  plan  1987  tax  liabilities. 
Explanations  ol  tax  retorms  included  plus  the  new 
W4torms  Easy  to  use  Easily  customized 
Qualifies  tor  discount  on  future  tax  preparation 
programs  $50  00  Quick  Delivery  APPLE- 
WORKS, Mac/EXCEL  versions  too,  VISA/MC 
ISLAND  COMPUTER  SERVICES 
3501  E  Yacht  Drive 
Long  Beach,  N  C  28461 
(919)  278-9483  -  (800)  826-7146!  Orders' 


CAPTOOL!  $49 


Portfolio  a  IRA  Manager 

•  Stock* Bonds Fund&'Dpr  Assets 

•  True  security  &  portfolio  ROI 

•  Multiple  portloiio  batcn  ops 

•  Over  10  reports  plus  graphics 

•  Oow  Jonei  Compuserve  updates 

•  FIFO  avg  &  spec  lax  lots 

Risk  Adjusted  Slock  Evaluator 
Bond  SwafV^YTC/YTM/Evaluator 
Prospecting  &  Client  Marvager 

•  Auio-diaL^memo  merge  latieis 

•  '  Who  owns"  4  key  word  screens 
45-day  $-l5ack  guarantee  C/V/MC 

CALL  800-826-8082 

TECHSERVE.  mc.  P06)  747-SS9S 

POB  TOOSt.  Brttrxvr.  HA  911007 
CIRCLE  7S8  ON  READER  SERVICE  CARD 


GENERAL 


PCHYPERCALCULATOR 

Pop-up  emulation  of  bolh  HP- 1 1 C  scientific  and 
HP- 1 2C  financial  calculators  integrates  with  ev- 
ery program  you  use  Features  two-way  data 
transfer,  program  and  data  storage  on  disk,  on- 
line HELP  hexyocl/bin  arithmetic,  buill-in  equa- 
tion solving  and  integration,  alphanumeric 
prompts.  lOOregistets,  1000  program  steps  In- 
cludes tree  8087  version  and  applications  pro- 
grams $49  95  -$3  S/H 
SUNDERLAND  SOFTWARE  ASSOCIATES 
Post  Otiice  Box  7000-64 
Redondo  Beach,  CA  90277 
loll  tree  (800)  628-2828  ext  502 


THE  SHOWCASE 
FOR  PRODUCTS 
AND  SERVICES 
IN  THE  MS  DOS 
MARKET  .  .  . 


GENERAL 


THE  RECIPE  MANAGER 

Runs  on  IBM  PCs  and  compatiBles  t28K  up  with 
PC/DOS  or  MS/DOS  Serving  size  ad|ustment 
to  999  Generates  shopping  lists  Creates  hard- 
copy cookbook,  65,000  recipes  per  database 
possible,  disk  space  permitting  115  recipes  in- 
cluded Indexed  manual  with  tutorial  $49  95  > 
$3  s/h  Chk/AX/MC/VISA  (MA  resid.  5%  tax) 
GEM  ISLAND  SOFTWARE 
POBox  393 

Reading.  MA  01867-0693 
(517)944-1382 

USSS.-per  disks  ??? 

World  s  largest  sottware  library  for  Apple  II,  lie, 
lie  and  IBM/PC  Thousands  ol  powerful  pro- 
grams specially  lor  Business.  Education.  Enter- 
tainment Science  You  can  find  all  of  them  from 
our  Library  For  your  complete  Air-mailed  cata- 
logue send  US$1 00  to: 
Reliant 

POBox  33610 

Sheungwan 

Hongkong 


GRAPHICS 

GRAPHIC  PRINTER  SUPPORT 

At  last  IBM-PC  graphics  support  lor  your  dot 
matrix  printer  Use  the  PrtSc  key  to  produce 
quality  B&W  or  cotor  scaled  dot  matrix  repro- 
ductions of  your  display  on  your  Epson,  IBM, 
Okidala,  HP  IDS.  Centronics,  DEC,  Anadex,  Da- 
tasouth,  Gemini,  Tl  850,  Toshiba,  NEC  8023,  or 
C-  Itoh  printers  It  your  printer  is  not  listed,  let  us 
know  and  we  will  support  it  GRAFPLUS  sup- 
ports all  versions  ol  PC  or  MS-DOS  and  will  op- 
erate with  IBM  (incl  EGA),  Tectimar,  and  Hercules 
graphics  boards  $49,95 
JEWELL  TECHNOLOGIES,  INC. 
4740  44th  Ave  SW  Suite  203 
Seattle,  Washington  98116 
(206)937-1081, 1-800-628-2828  ext.  527 


Smart  GRAPHICS 
SmartGraphics  I:  2D  Graphics. 

Fa.slc^t  2D  drawing,  roiaiton, 
scaling.  Draw  lines,  arcs,  sectors, 
polygons,  circles,  pixels.  Fastest 
polygon  filling.  Screen  paging. 
Custom  color  palettes.  8087 
support.  Manual  included.  S3S 

SmartGraphics  II:  3D  Graphics. 

Very  fa.si  3D  wireframe  drawing. 
Parallel,  perspective  projection. 
Rotation  around  any  abitrary 
axis.  .3D  scaling.  tran<>lation. 
3D  to  2D  conversion  utility. 

Rci^uircJ  SmarltirapttiCN  I  $45 

Suppiiri  t  riA  F-GA  Hertulcs  adi|Mn, 
'\v,iil,ihli-  jj\  \uhriiulincs  cjllihic  from 
IHVI  MS  toman  Prnl.m  Pl«l,  C, 
guul  ItavK,  ASM  Turht.  Pascal 
M<  A  ISA-t  hctk  M.mis  Order  <>nlv 
I'liU'*-  aJd  $'  S-H  OulsKli-  I  SA  add  t5 

HYDREX  Graphics  Corporation 
P.O  Box  821 144  (713)953-1702 

Houston.  TX  77282 

CIRCLE  rS9  ON  READER  SERVICE  CARD 
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GRAPHICS 


HEALTH 


Interactive  Graphics  &  Statistics 


Create  graphs  the  way  you  want  them  (35  basic  graph  types  can  be 
used  to  create  numerous  renditions).  Malie  posters  and  flow  charts 
-with  full  screen  editing  of  text. 

•  Vary  character  font,  size,  position,  color  •  Stacit  and  overlay  graphs 

•  Create  3-dimensional  graphs  (fishnet      •  Stochastic  Distribution 
&  contour)  •  Independence  Testing 

•  Linear  &  Non-Linear  Regression  •  Descriptive  Statistics 

Contact:  Scientific  Programming  Enterprises,  P.O.  Box  669, 
Haslett,  Ml  48840  •  (517)339-9859 

CIRCLE  760  ON  READER  SERVICE  CARD 


CAD  $99 


CENDRAW  2  0 

Developed  o*er  »he  loil  3  yrt  by  mamtrom* 
Cad  engmeen  and ptogrammeti  Drcjw  po■^^ll. 
lioei  OKI  fillets.  elip»i.  iplmet.  Zoom  Pan 
Mirror  Oup.  Trim,  (tot,  Growp  Edit  Symboli 
256  ioyen.  16  color*.  6  tmeilytei  4  Ime 
««etgKti.  chor  (ontj.  On  vcreef<  menu*  or 
cornmond/macro  longuoge  Auto  dimennon 
a**ociotive  iivm*  COA/EGA  Mou»e.  HP'Hl 
plorter*.  Manual  and  Buill  in  tutorial  IBM  PC. 
XT/AT  or  Compal.btei  51?K  Memory,  DOS 
2  t  yp  Check  Of  MO  Add  $3  00  S  &  H 


Cancod  S«rvi<«f  Irtc 
P.O.  Box  5968,  Oordan  Grav«, 
CA  9264S 

(714)  893-2471 

CIRCLE  761  ON  READER  SERVICE  CARD 


Flow  Charting  11+ 

The  New 
Rus 
for  Fast 
Rowcharting 

FLOW  CHARTING 
is  new!  K's  now  Row  Charting 
11+ ,  wfith  more  speed  +  more 
functions  +  more  printing 
options; 

•  10  text  fonts:  26  shapes; 

•  Line  mode  can  stop  at  a  shape: 

•  Backspace  Itey  can  erase  a  ine  to 
its  origin: 

•  Free  text  entry  anywtiere,  or  select 
autocentering; 

•  Vertical  or  horizontal  printing:  one 
chart  Of  multiple  charts. 

Used  by  Fairchild,  Bechtel  and 
more  than  500  other  major 
corporations.  Edit  quiclOy  and 
accurately  —  even  major  edits  — 
with  Flow  Charting  II+,  the 
Specialist 

See  your  retail  store  or  call: 

PATTOW  &  PATTON 

Soflware  Corporalion 

800/672-3470.  exL  897  CalKomla 
800/53*8157,  exL  897  National 
408/629-5044  International 
CIRCLE  762  ON  READER  SERVICE  CARD 


PAINTBRUSH  UTILITIES 


^1? 


•  DisplayfSave  EGA  images  FAST! 
with  our  sub-second  Displayer 
Stand-alone,  resident,  or  MS  C 
intertace 

•  EGA  Screen  Grabber',  only  5K 

•  Edit/Create  PC  Paintbrush  Fonts 
with  our  Dual-Font  Editor 

•  MaKe  large  cutouts,  locate  XY 
coord's,  easy  slide  shows, 
program  demos,  etc. 

•  All  (or  $49  95.  -f$2S/H 

(See  the  speed  Demo  Disk:  $5) 


6305  Mobod  Or .  Houston.  TX  77074 
(713)771-4914 


CIRCLE  7(3  ON  READER  SERVICE  CARD 

FORTRAN/mSCAL  GRAPHICS 

GRAFMATIC  (screen):  75  Microsoft  FORTRAN/ 
PASCAL,  RM.  Lahey  2,1  callable  subroutines 
Includes  100  page  user  manual  Graphics  prim- 
itives, total  2-0  plot  support,  3-D  plots  &  solid 
models.  EGA/CGA/Hercules  monochrome  sup- 
port. $135.  HP  H-l  plotter'  Try  PLOTMATIC  lor 
complete  plolter  graphics  capabilities  Works  w/ 
GRAFMATIC  $135  Both  $240  Ask  about  our  15 
Fonts' 

MICROCOMPATIBLES,  INC. 
301  Prelude  Drive 
Sliver  Spring,  MD  20901 
(301)593-0683 

PC-Draft  II  $501 

The  fastest  easiest,  graphic  drawing  package 
Font  editor  Business  bar  and  pie  charts  Obiecl 
save,  rotate,  enlarge,  shrink  Zoom  Keybd  ma- 
cros. Screen  capture  Popup  menus  Pattern 
editor.  Undo  key  Spray  Paint  Arc  Slldeshow  PIX 
language  IBM/Epson  matrix,  LaserJets.  MS 
Mouse/cursor  keys.  VISA/MC 
Michael  Allen  Consulting 
19  South  5th  Street 
St  Charles.  Illinois  60174 
(312)377-7320 

:*iy        •■  •■'v-  '•  '      •• '  '.' 


35tnm  SLIDE  FROM  YOUR  PC 

COMPUTER  SLIDE  EXPRESS  converts  graphic 
files  produced  on  the  IBM  PC  into  brillant  35mm 
color  slides  with  color  resolution  400%  better 
than  your  monitor  Leave  your  printouts  behind 
Use  high  resolutior  color  slides  up  to  4000  line 
COMPUTER  SLIDE  EXPRESS  $9/slide 
VISUAL  HORIZONS 
180  Metro  Park 
Rochester,  NY  14623 
(716)424-5300 

PC-KEY-DRAW  TRY  IT  $15 

Comprehensive,  high-power  graphics  editor. 
CAD.  paint,  slide  show  program  Over  160  stan- 
dard functions  plus  macros,  64  pages/layers, 
zoom  printer,  500+  patterns,  novice/expert 
modes.  $15  includes  manual,  software,  quick,  ret 
card  Register  $100  for  support,  updates  com- 
plete pnnted  manual  Shareware  Version  3  25 
OEDWARE 
PO  Box  595 

Columbia.  Md  21045-0595 
301-997-9333 

MAKE  YOUR  OWN  MAPS!! 

MAPIT  IS  designed  to  make  map  making  quick 
and  easy.  MAPIT  includes  many  map  outline  files 
or  you  can  create  your  own.  MAPIT  works  on  any 
printer  or  an  HP  plotter  Only  $95  for  MS-DOS  or 
PC-DOS.  MAPIT  US  County  Outline  Database 
available  separately  lor  $95.  Call  us  lor  free 
sample  maps  &  into. 
Questionnaire  Sewice  Co 
Box  778 

East  Lansing,  Ml  48823 
Phone.  (517)641-4428 

1-2-3  REL  2.x  ENHANCEMENT 

321  GRAPHICS  lets  you  choose  from  over  2000 
color  combinations  for  your  123  spreadsheets 
and  lets  you  use  GRAPHICS  characters  instead 
of  asterisks,  dashes,  etc  Make  your  spread- 
sheets look  great.  Includes  utility  lo  enable 
Sideways  to  print  the  graphics  characters  Only 
$49.95.  Not  Copy-Protected 
BANDIT  SOFTWARE  INCORPORATED 
6554  Winchester -Suite  300 
Memphis,  TN  38115 
901-756-8928 

YOU  DONTNEEOAPLOHER... 

To  get  beautiful  charts  from  MAGNA  CHARTER 

View  the  finished  product  on  screen.  Pie,  Area 

Line,  vert  &  horiz  Bar.  Stacked  Bar.  Multibar  92 

pp  User  Manual  in  3-ring  binder  Requires  128K, 

color  graphics  adaptor,  RGB  or  graphics  CRT 

Price  $79  plus  $4  S&H  Not  copy-protected 

Brochure  available, 

MACOMB  COMPUTER  SYSTEMS 

30612  Jefferson  Avenue 

St  Clair  Shores,  Ml  48082 

(313)445-6982 


TO  PLACE  YOUR 
AD  IN 
PC  Magazine 

Classified 
Marketplace 
Call  (212)503-5115 


ATTENTION  DIETERS!! 

Powerful,  innovative  new  PC  software  package. 
Schedule  weight  loss  in  calendar,  list  or  graph 
form  Proiecl  future  iveight  on  diets  based  on  your 
personal  data  Compare  diets,  eflects  of  exer- 
cise Design  your  own  diet  to  reach  your  own 
GOAL  by  specific  date  -  much  more  Send  $29  95 
tor  disk  and  users  guide 
TR  Software 

3830  Forest  Drive  Suite  206 
Columbia.  S  C  29204 
803-782-6851 


INVENTORY 


"•dFELLER  INVENTORY*" 

A  business  inventory  program  written  in  modi- 
fiable dBASE  source  code  The  menu-driven 
program  lets  you  kxate  items  by  inventory  name 
or  number  It  keeps  track  of  reorder  points,  ven- 
dors, average  cost  &  other  information. 
•dFELLER  Inventory  $150/Requires  dBASE  ll/lll 
•dFELLER  Plus  $200/with  History  &  PC's.  Re- 
quires dBASE  III  -  III  PLUS  (lor  stock  rooms) 
FELLER  ASSOCIATES 
550CRPPA,  ROUTE  3 
Ishpeming,  Ml  49849 
•••  (906)486-6024  •" 

MANUFACTURING  INVENTORY  $99 

Inventory  control  with  Bill-of-Materiai  Process- 
ing and  vendor  file  for  small  lo  medium  size  batch 
manufactures  or  |ob  shops  Project  material  re- 
quirements, alkxate  material,  maintain  material 
cost  per  work  order  and  for  all  WIP  Allows  up  to 
3  remote  terminals  to  receive  or  issue  malenal 
Meets  supplier  log  requirements  of  MIL-l-45206, 
REAL  TIME  AUTOMATED,  INC, 
1340  B  No  Dynamics  St 
Anaheim.  Ca  92806 
714-993-0111 

INVENTORY  MANAGEMENT 

Stock-Master  4  0,  commercial  grade  system 
provides  Stock  Status,  Purchase  Order  Writing 
&  Tracking,  Trend  Anaylsis,  Quality  Control  Re- 
porting, Detail  Anaylsis.  Bill  of  Materials.  Mult» 
Locations  and  more  Modular,  'micro'  pnced  & 
configured  to  your  needs  Cobd  Source  available 
APPLIED  MICRO  BUSINESS  SYSTEMS 
177-F  Riverside  Ave, 
Newport  Beach.  CA  92663 
(714)759-0582 

SUPER  RETAILER"  Is  HERE! 

Find  out  why  over  500  purchases  a  second  are 
made  on  the  finest  point  of  sale  program  Ultra- 
llexibility-cash.  returns,  credit,  depts.  .Control 
your  business.  Keep  track  of  your  money  Inverv 
tory  module— $99  Become  a  Super  Dealer 
Modules  for  aating  Integrate  automatically  60 
Day  Money  Back  Guarantee.  VISA/MC, 
PMC 

100  East  2nd  Street 
Mineola.N.Y.  11501 
800-O(AL-PMC  in  N,Y.  516-294-1400 
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INVENTORY 


MAILING  PROGRAMS 


MEDICAL 


HOME 
^  I    INVENTORY  ^ 

Home  Inventory  |+)  is  a  complete  inventory 
storage  &  retrieval  system  •  Menu  driven 

•  Easy  entry  &  editing  •  Sub  totals  t 
totals  •  Multifile  searches  •  Printouts 

•  On  screen  totals   •  Multiple  tiles 

•  Financial  statement 

$47.95  complete. 
Specily  DOS  vet  &  RAM 
FREE*  WITH  EVERY  ORDER 
•upon  request 
Trtvia  Supreme  tnvia  gaTie 
$29  95  value 
HURD  COMPUTER  SYSTEMS 
6330  Lincoln  Ave,  Ste  24  7 
Cypress,  CA  9063C 
(714)  220-2729 

anCLE  7S4  ON  READER  SERVICE  CARD 


LEGAL 


TABS  III 

TIME  ACCOI  NTING  &  BILLING 


1sl  ABA  Approvei)  Legal  Billing 
Syslem.  Multiple  billing  for- 
mats, aged  A  R,  management 
reports  Integrates  with  STI  s 
Gen  Ledger  Accts  Payable, 
Trust  Accounting  and  Docket 
Control  systeins  Used  by  over 
2  500  firms  CP/M.  PCDOS 
MSOOS  and  Novell  or  IBM  PC 
Network  versions  available 


Contact 


sorrmRE 

TECHNOLOGY.  INC 

620  No  48m  Suite  120  Lincoln  NE  68504 
(4021  466-1997 
(8001  228-2028  Ext  533  'mlo  only) 
CIRCLE  7S5  ON  READER  SERVICE  CARD 


MAILING 
PROGRAMS 


SUPERMML'-0NLYS2S 

This  easy  lo  use.  powerful  menu  driven  program 
IS  used  by  thousands  ol  tiappy  customers  Find 
names  in  1-2  sec  —No  sorting  features  unlim- 
ited records  &  labels  per  name  AND  lull  screen 
editing  Select  labels  by  sp  or  name  Password 
protection  is  available  Take  memos  recall  them 
later  .  more!  VISA/MC 
PLACE  MANAGEMENT  CORP 
100  East  2nd  Street 
Mineola.  NY  11501 

800-DiAL-PMC  In  N  Y  516-294-1400 

THE  MAIL  ORDER  ACCOUNTANT 

Order  lulfillmenl/List  management  Includes 
customer  lisis,  labels  in  6  formats,  inventory,  in- 
voicing, accounts  receivable,  customer  pay- 
ments by  cash/cfedil  card  Prints  shipping  labeb. 
credit  card  slips,  UPS  shipping  manlesls.  sales 
tax  report  dBase  III  Plus  source  code  provided 
$750,defTio-$25»$3  50S/H 
GOLDSMITH  &  ASSOCIATES 
48  Shattuck  Square.  Suite  66 
Berkeley.  CA  94704 
(415)540-8396 


BEST  YET  MAILER -ONLY  $30 

This  great  mailer  lets  you  create/use  multiple  files; 
print  labels  1-2-3  across:  optionally  sort  on  up 
to  4  lields;  copy  between  liies,  print  and  name, 
company,  city,  state,  zip  or  your  own  order.  Ex- 
port &  Import  ASCII/DIF  tile  Includes  memo  and 
6  user  coded  lields,  Visa/MC 
NORTHERN  LIGHTS  SOFTWARE 
6311  DeBarrRoad  Ste  193 
Anchorage,  Alaska  99504-1799 
907-753-4446 

TELEMAIL  MANAGER 

Track  orders  with  on-screen  enquiry,  custom 
reports  by  area,  product,  t/o.  ad-medium,  & 
more  Merge  to  w/p  for  letters  Orders,  accounts, 
payments,  labels  and  shipping  details  Mod- 
ules; TmSales  ($185),  TmBuying  ($100),  Tm- 
Stock  ($100),  Tmlnvoice  ($80),  TmAdverts  ($85) 
Demo  $20  *  $3,50  s/h  w/dBase  III .  source 
code 

MILLER  SYSTEMS 
348  W  DuarteRd#1 
Monrovia.  CA  91016 
(818)303-4064 

MAIL-TRACK-II$195 

Flexible,  powerful,  customizable,  1  to  24  user- 
delined  fields,  up  to  20  user-delined  reports, 
check  for  duplicates,  auto  city  and  state  lor  more 
than  20.000  zip  codes,  allow  US,  Canadian  and 
foreign  addresses,  import  &  export  ASCII  tiles, 
select  &  sort  by  all  lields,  mail  merge,  and  much 
more  30-day  money  back  Free  trial 
SAPANA  MICRO  SOFTWARE 
1305  South  Rouse-Dept  PCMA 
Pittsburg,  KANSAS  66762 
(316)231-5023 

LABEL  MASTER.  3.1  S49.00 

Chosen  1987  Editors  Choice  by  PC  Magazine, 
which  says  "Label  Master  provides  all  the  tea- 
lures  needed  to  produce  well  managed  mailing 
lists  and  labels,"  Our  customers  write  "a  dyna- 
mite product,"  "a  cinch  to  use"  "incredible"  Uni- 
versal search/sort  Unlimited  records  Finds 
duplicates  Auto  dialer  Chk  state/zip  accuracy 
Get  the  best 
RKS  Associates 

1350  Beverly  Road.  Suite  115-332 
McLean.  VA  22101 
703-536-7814  •\flSA/MC  accepted* 

POSTWARE  MAILING  SYSTEM 

Aulomale  mail  preparation  Cut  postage  costs 
by  9'/f?C  per  piece  or  more  Only  PostWare  prints 
address  labels  in  bundle  and  bag,  bulk  mailing 
order  Not  a  useless  zip  code  sort  Prints  ad- 
dress labels,  bag  tags/fay  labels  Caic  post- 
age Works  with  dBase  III  PLUS.  DATABASE. 
PowerBase,  Smart  &  others  Also  ASCII 

*  1st  &  3rd  Class-$195  *  2nd  Class-$395 

★  Camer  Route-$300  *  PostWare  Jr -$69 
PoslalSott,  Inc 

515  Division  St 

La  Crosse,  Wl  54601 -4544 

800/831 -MAIL  (6245)  608/784-3500 


FLOWMAIL  PLUS  V3.0  -»  $100 

For  everyone'  Does  everything  inci  dup  elim.  mge/ 
pge,  stats.  Nth  samp,  bulk  mail  sort,  sort  on  any 
field,  auto  add  earner  route  #,  pnni  sack  labs, 
print  labs  1  /3/4  across,  rep/env/cards  mail  mge, 
select,  and  import/export.  Standard  fields  * 
phone,  data  line,  2  dates,  money,  and  CR  #,  Un- 
limited records  Easy  to  use.  Call  Today! 
FLOWSOFT  custom  programming 
875  Franklin  Rd,  #1635 
Marietta.  Ga,  30067 
404-428-4028 


MEDICAL 


mP 


CLAIM7AR0NICJ'^ 


We  are  to  medical  claims  processing  - 
what  Lotus  is  to  spreadsheets.  Medical 
arKj  CommerctaJ  claims  filed  electronical- 
ly, also  prints  paper  claims  and  receipts 
Irom  an  exter>sn/e  patient  data  base.  Self- 
taught  withm  3  hours.  Includes  a  free  form 
electronic  nets  pad  and  other  addhional 
features.  Corrplete  a  claim  in  one  minutel 
FREE  CLAIMS  FIRST  60  DAYSI  $1795. 

SOFISTICATED  SOFTWARE.  INC. 
31 87  East  Bay  Drive  /  Suie  "l-f 
Largo.  FL  33541  Tel.  813-535-6199 

Call  Collect 
CIRCLE  766  ON  READER  SERVICE  CARD 


MEDICAL  SYSTEMS  WITH  ECS 

All  PPM  products  have  eleclionic  claims  sub- 
mission (ECS)  to  Medicare  &  commercial  ear- 
ners, paper  claims  too 

•  PC  *  CLAIM  $89,95,  claims  only 

•  PC  *  CLAIM  w/ICD  s.  CPT  s  &  HCPC  codes 
$229  95 

•  PC  *  CLAIM  PLUS  claims  only  w/palient  file 
Complete  a  claim  in  one  minute  $459 

•  THRESHOLD  *  TM  $1,995  00  Claims,  A/R 
patient  billing 

•  THRESHOLD  $3,995  00  claims  A/R  patient 
billing,  complete  practice  management,  statis- 
tics, analysis 

•  CLAIM  *  NET  Nationwide  claims  clearing 
house  Full  100%  credit  on  product  upgrade 
PC  ♦  CLAIM  &  PC  *  CLAIM  PLUS  both  house 
30  day  money-back  guarantees,  IBM  PC/XT/ 
AT /compatibles  MS-DOS  256K 
PHYSICIANS  PRACTICE  MANAGEMENT 

1810  South  Lynhurst  Suite  Q 
Indianapolis,  IN  46241 
(317)248-0357 

Lin  continental  U  S  call  (800)  428-3515 
Indiana  residents  call  (800)  792-3525 


THE  SHOWCASE 
FOR  PRODUCTS 
AND  SERVICES 
IN  THE  MS  DOS 
MARKET  .  .  . 


COMPUMEDIC 

PROVEN  Practice  Mngi  System— in  use  5  yrs 
Patient  data  management,  A/R,  G/L  state- 
ments, insurancelorms,  practice  analysis,  word 
processing,  recall,  delinquent  tracking,  histori- 
cal data  FLEXIBLE!  user  designed  forms/re- 
ports $4000  Training  avail  Dental  (DentalWare ') 
eyecare/optometry  (EyeMate ")  &  Vet  (Vel- 
Logic  ")  also  avail ,  Dealer  inquines  invited 
DATA  STRATEGIES,  INC 
332  S  Jumper  St  .  Suite  210 
Escondido.CA  92025 
(619)489-9218 


MUSIC 


MUSIC  S/W  CATALOG!  (60PGS) 

Learn  how  you  can  compose,  edit,  play  and  punt 
music  using  your  IBM  or  other  PC,  Complete, 
detailed  mfo  on  the  leading  music  software 
products  incI  waveform  editors,  transcribers, 
educational  software,  sequencers.  MIDI  inter- 
laces &  more  Get  the  lads  before  you  buy 
Competitive  prices'  Send  $3 
SCHERZANOO  MUSIC 
Depl  PCM.  PO  Box  3438 
Millord,  CI,  06460 
(203) 783-8758 

SONGWRIGHTIil 

MUSICPROCESSOR  pnnts  professional  sheet 
music  with  lyrics  Full-screen  graphics  editor 
Transposes  to  any  key,  plays  tunes  Features 
multiple  staH  &  voices,  harmony,  counterpoint 
bass/treble  all  time  signatures  IBM/  Epson,  Star 
Printers  Send  $49  95  t  $2  s/h  or  write  tor  Iree 
sample  output 
SONGWRIGHT 
Route  1,  Box  83 
Lovettesville,VA  22080-9608 
703-822-9068 

Tape  'N  Step 

For  IBM  &  compatibles  is  a  sequencing  soft- 
ware based  on  a  spreadsheet  concept  Some  ol 
the  features  are  real-time  &  step-time  record- 
ing. 85,000  notes,  2048  tracks,  crescendo/di- 
minuendo, dynamic  Ctrl ,  delete.  &  copy  modes, 
loops  &  nested  loops  &  much  more  $150  For 
more  inlormation  write  or  call; 
The  Midi  Connection 
PO  Box  282  Sin  D.  Montreal 
Quebec,  Canada,  H3K  3G5 
(514)  933-5127  Dealer  inquiries  invited 

FORTE!  PC  MIDI  SEQUENCER 

16  tracks  Record/Playback  with  merge.  16 
channels/track  60,000  notes  Most  powerful 
Midi-data  editing  available  Step  Sequencer  with 
amazing  rhythmic  flexibility  Lightning  aulolo- 
calion  Automated  punch.  Quantization,  loop- 
ing, tillers,  transposition,  conductor,  song 
position  pointer,  DOS  shell,  more,  $250, 
LTA  Productions 
PO  Box  6623 
Hamden,CT  06517 
203-787-9857 
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MUSIC 

PUBLIC  DOMAIN 

REAL  ESTATE 

PC + MIDI 

It's  a  simple  e<)uation  To  plug  your  PC  or  PC-compatible  ir<to  the 
modern  world  of  music-makmg.  use  the  complete  hne  of  MIDI  soft 
ware  and  hardware  from  VOYETRA  TECHNOLOGIES. 

□  SEQUENCER  PLUS:  65-track  total  MIDI  recorder/editor 

□  CONVERSION  PLUS:  file  cortverler  lor  music  notation  programs 
U  PATCH  MASTER:  network  organizer  and  sound  librarian, 
n  OP-4001:  PC'MIDI  interface  card 

"I've  never  seen  a  njore  powerful,  easy-to-use  music  arid  recording 
system     bug-tr9«-{PC  COMPANION) 

= MUSIC 

For  more  information  or  your  nearest  dealer,  contact  VOYETRA  TECHNOLOGIES, 
Oept.  C.  426  Mt.  Pleasant  Avenue.  Mamaroneck  NY  10543.  or  call  (914)  698-3377 

ORCLE  7S7  ON  READER  SERVICE  CARD 


ONE-OF-A-KIND 


BEYOND  CONNECTIVITY 

Transfer  data  between  micro/mini/maintrame 
applications.  Eliminate  duplicate  date  entry. 
BOSTON  ACCESS  reads  data  from  the  screens 
ot  one  application  and  rekeys  it  into  a  second 
application.  Uses  a  powerful  scripting  language 
witli  simple  Englisti  commands  Requires  ter- 
minal emulators  for  non-PC  applications  Visa/ 
MC/Ck/P0$99. 

BOSTON  SOFTWARE  SYSTEI^S.  INC, 
76  Wtiitney  Street 
Sherbom.  MA  01770 
(617)653-5105 


PREVENTATIVE 
MAINTENANCE 


Memory  Minder 

Memory  Minder  is  the  nH»t  comprehensive 
disk  diagnostic  program  available  for 
microcomputers.  Any  operator  can  quickly  and 
easily  check  the  vital  operaUnfi  parameters  of 
tlleir  floppy  dhves.  including  spmdie  speed, 
head  alignment,  read  sensitivity  arxl  others. 
Run  Memory  Minder  before  vital  data  backup 
operations.  Use  it  to  align  tfw  drives  without 
die  use  of  an  osciIk»cope. 
IBM  PC.  XT,  AT  program  and  manual  S70. 
Precision  AlignmenI  Dukettes  soM  separately 
t40  each.  5.25 "  40  track.  5.25 "  80  track.  I  2 
MB  AT.  or  3.5 "  80  track  drives 

J«M  Syttenu.  Ud. 
^mWW  ^    ISIOO-A  Central  SE 
AlbuqucTqiM,  New  Ncilco  87123 
50Sf292-4l82 

We  accept  .MasterCard  and  Visa 

CtRCLE  -n»  ON  READER  SERVICE  CARD 


TO  PLACE  YOUR 
AD  IN 
PC  Magazine 
Classified  Marketplace 
Call  (212)  503-5115 


PREVENTATIVE 
MAINTENANCE 


MAINTENANCE  &  INSPECTION 

An  easy-to-use  computerized  method  to  orga- 
nize, operate,  and  control  an  ellective  preventive 
maintenance  system  Applicable  to  any  type  of 
business  or  industry  Full  screen  input  and  dis- 
plays, plus  lunction  key  tielp  command.  I^ain- 
tains  tiistorical  data,  creates  work  orders,  and 
provides  numerous  reports  For  into,  write  to 
PENGUIN  COMPUTER  CONSULTANTS 
PO  Box  20485 
San  Jose.  CA  95160 
(408)997-7703 


PUBLIC  DOMAIN 


IBM  PUBLIC  DOMAIN  $3/DISK 

IBM  &  Macintosh  software  for  a  $3  copying  fee 
Over  500  library  disks  full  of  quality  software 
Thousands  of  uselul  programs  for  a  variety  of 
categories  These  include  games,  word  proces- 
sors, spreadsheets,  utilities,  and  more  Send  $2 
for  a  catalog  and  order  foim  Please  add  $1  for 
s/h  Every  5th  disk  free! 
New  England  Computer  Services 
PO  Box  1424  Dept  L 
Concord,  MA  01742 
(617)369-0329 

TURBO  PASCAL  $2/dlsk 

TSS  IS  a  BBS-Dy-maii.  no  modem  needed  (long 
distance  is  more  $$$  than  mails)'  90  •  disks  of 
Pascal  files  Most  incl.  source  code  All  files 
compressed  Membership  fee  ($25)  incl.  Free 
starter  pkg.  and  2  FREE  disk  with  1st  order  Non- 
members  $7/disk  Cat.  list  $5.  VISA/MC/COO 
(s/h  extra)  (data)  617-545-9131 
TURBO  SOURCE  SEARCH 
PO  Box  876 
Scituate,  MA  02066 
(Voice)  617-545-6677 


Call  1400-843-5084  for  FREE  caulogi 

EM  PC  SdMre  COtedon 
-  Orty  U7MislilUI : 
(X«  1 150  pragrirm  p«cfc«j  logdhv  on  diriidlw. 
••ch  dislxlte  ivMiUe  ior  cniy  S375 :  CMbg 
d>mtjci  I  wide  range  d  lypM  d  pragrarm.  ncAKSng 
Pvnonal  Franc*.  ^KMfttrmrwj  Lar^uagei.  Aaxxjteing, 
Ga/T«4.  UIMiea  lor  Dnii.  Screen,  end  Pnnler.  LiMue 
vndtslieels.  dBeie  program  Itlea  oortaeied  on  lha 
iMs^  We  *«>  on  MaalsCafd.  Vaa.  a  COD 
Pviple'a  CiMioa 
P.O.  Bci3Ml  WarBarRo«>iiia,GA3104« 

l.M»4«3-S«M  •  1.912-!2:-(l09} 
CIRCLE  7S9  ON  READER  SERVICE  CARD 


S3.00  SOFTWARE  FORIBMPC 

Hundreds  to  choose  from,  wofdprocessofs.  data 
bases,  spreadsheets,  assorted  games  for  all 
ages,  communications,  business,  music,  art. 
programming  language  and  uselul  utilities  tor 
making  your  computer  easier  to  learn.  Most 
programs  have  documentation  on  the  disk.  Write 
for  your  FREE  catakjg  today! 
BEST  BITS  &  BYTES 
PO  Box  5332  Depi  M 
North  Hollywood.  CA  91616 


REAL  ESTATE 

MANAGEMENTS  ANALYSIS 

■  "Real  Property  Management"  $395/$595  for 
residential  &  commercial  propefties  and  other 
bkkp  g.  Flags  delinq't  tenants;  prints  budgets, 
checks,  invoices  &  1099S  No  retyping  of  recur- 
ring data  •  "Real  Analyzer"  $195.  when  decid- 
ing buy/sell,  exchange,  or  refi  30  DAY  MONEY 
BACK 

REAL-COMP  INC 
PO  Box  1263 
Cupertino,  CA  95015 
(408)996-1160 

HOME  MORTGAGE  PROGRAM 

Pre-qualify  clients  for  home  purchases  and 
mortgages  Only  input  required  is  yearly 
income  Program  calculates  max  debt,  pur- 
chase price,  mortgage  amount,  monthly  pay- 
ments and  more  Introductory  offer  $14.95 
For  more  information  or  to  order  send 
purchase  price  »  $2  s/h 
THE  SOFTWARE  HUT 
PO  Box  613 
Bantam.  CT  06750 
(203)567-4992 

SS  INVESTMENT  ANALYSIS  $$ 

No  one  makes  analyzing  income  producing 
property  easier  (tree  demo)  with  such  price- 
performance  comfort  at  $170  Stand  alone,  fully 
compiled,  loan  amort  and  deprec  schedules, 
1986  tax  changes,  custom  features.  Cash  flow 
and  detailed  sale  analyses  uncover  buy /hold/ 
sell/refin./exch.  decision  insights 
The  SOFT  ESTATE 
660  Stanford  Une 
Buffalo  Grove,  IL  60089 
••(312)259-6301  " 


COMPLETE  REAL  ESTATE 
INVESTOR 

Complete  Property  Analysis 
PLUS  Creative  rinarKing 
Reports,  Proformas,  Amortiza- 
tions. Depreciatioa  Year-by- 
year  Analysis,  etc.  result  in  huge 
positive  casli  (low  in  Real  Estate. 
Easy  to  use  Si  30  day  guarantee! 
$495  w/Tulorial.  Demo 
available. 

I  SOLUTIONS  I 
PUBLISHING.  INC. 

80l6PlaiiineldRd. 
CIncinnali.  OM  45236 
(513)  89I.614S 
CIRCLE  770  ON  READER  SERVICE  CARD 


PROPERTY  MANAGEMENT 

Comprehensive  program  fof  managing  residen- 
tial and  commercial  properties.  Many  manage- 
ment reports  including  operating  statement, 
delinquent  rent,  lease  expiration  and  transac- 
tion register  report  Provides  check  writing,  check 
reconciliation,  posting  of  late  fees,  recurring  ex- 
penses—$395.  Investment  Analysis— $245. 
YARD!  SYSTEMS,  INC 
3324  State  St  .  Suite  "O" 
Santa  Barbara,  CA  93105 
805-687-4245 

PC  REAL  ESTATE  SHAREWARE 

A  decision  tool  for  brokers,  investors,  and  those 
who  would  like  to  learn. 

Perform  investment  analysis  and  forecasts  of 
residential  income  and  commercial  properties 
1986  tax  changes  with  transitional  rules, 
(don  t  worry,  we've  made  this  easy) 
SHAREWARE   OK  TO  COPY  AND  SHARE 
$10  for  complete  software  and  quick  gukle 
$75  for  full  membership  (manual,  tax  updates, 
phone  support,  customized  hardcopy) 
SHAREWARE  SOFTWARE 
731  PACIFIC  #41 
San  Luis  Obispo  CA  93401 
(805)541-6051  24hrsVISA-M/C 

COMPLETE  PROPERTY  MGR II 

Auditor  Approved  Integrated  General  Ledger, 
Accounts  Payable,  Aged  Receivables,  Tennant 
&  Property  Data  Base,  Report  Generator  and  all 
the  necessary  audit  traits  not  usually  found.  CPM 
II  has  the  power  of  $2500  programs  for  only  $795. 
Easy  to  use  plus  30  day  guarantee!  Demo 
Available 

'SOLUTIONS' PUBLISHING  INC 
8016  Plainfieid  Road 
Cincinnati,  OH  45236 
(513)891-6145 

Real  Estate  Matchup' 

REM  7An  Enable  ■  (Editor  s  Choice,  PC  Mag.) 
template  Software  for  any  single  or  multiple  realty 
office,  USA.  Handles  multiple  listing  needs 
Matches  and  manages  listings/prospects  for  all 
property  types:  also  sales,  rentals,  closings, 
bookkeeping,  etc.  REM  and  Enable  for  $895. 
Orders  and  info:  803-878-2100 
REM  (orders/into  803-878-2100) 
102  Court  St  Pickens.SC  29671 
800-634-3470  (Nat  )  Enable  info. 
800-551-1004  (N  Y)  Enable  info. 
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REAL  ESTATE 


ANALYSIS  &  MANAGEMENT 

Completely  menu-driven  123  wks  developed  by 
CPA/CFO  ot  multi-million  S  buildet 
■  ANALYZER  computes  castiHow.  mortgages, 
depr  taxes,  ROI.  &  sale  -  1986  Tax  Act 
•  MANAGER  accounts  tor  period,  propef  y.  ten- 
ants. $29.95  eacti.  $49,95  both  add  $3  s/ti 
(VAM5%)VISA/MC 
COMPASS  MANAGEMENT  COflP 
633  N  Mam  St 
Woodstock.  VA  22664 
(703)459-3100 


PROPERTY  MANAGEMENT 

Since  1978  over  6.500  users  of  our  software  fiave 

found  It  compretiensrve.  flexible  and  easy  to  use 

We  offer  systems  to  manage  the  following  types 

of  properties:  COMMERCIAL/RESIDENTIAL, 

CONDOMINIUM/HOME  OWNERS  ASSOC ; 

MINI-STORAGE  FACILITIES 

For  mofe  info  and  sample  pnntouts  call: 

REALTY  AUTOMATION.  INC. 

2539  Saleroso 

Rowland  Heights,  CA  91748 

818-913-1244 


REAL  ESTATE  TEMPLATES 

For  Lotus  1  -2-3  or  VP-Plannef  Complete  10-year 
sensitivity  anafysis/cash  flow  proiectlons  for  in- 
come property,  res/non-res  Also  includes  Lease 
Analysis,  annual  operating  statement,  amorti- 
zation schedules  and  wrap-around  mortgage 
analysis  Professional  quality  reports  $189  •  $6 
S/h  30  DAY  MONEY  BACK  GUARANTEE 
REALTECH  SYSTEMS 
406  South  Bascom  Ave .  Suite  223 
SanJose.CA  95128 
408-294-4420 


HOMEWORKS$40 

Home-Buyers,  realtors,  lawyers,  bankers:  Com- 
pute mortgage,  payments  and  totals,  any  pay- 
ment penod.  balloons  too'  DETERMINE  $$$  YOU 
CAN  BORROW  Print  detailed  amortization 
schedules  and  yearly  totals  Name  &  save  cases, 
simple  case  management  Full  screen,  win- 
dows, help,  fast  256K.color/mcoo.30(lay$back 
guarantee  $40-  5  s  •  h  chk/Visa/MC 
KEEP  IT  SIMPLE  SOFTWAfiE.  INC 
580  Fifth  Avenue 
New  York.  NY  10036 
800-543-KISS  212-764-KISS 


THE 
SHOWCASE 
FOR  PRODUCTS 
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RELIGION 


PowerChurch  Plus!" 

Fast,  friendly,  reliable  church  administration 
system  Full  find  accounting,  mailing  lists, 
membership,  contributions,  attendance,  word 
processing,  accts.pa'/able.  payroll,  multi-user 
support,  and  much  more  -  all  lor  $495  com- 
plete Uses  up-to-date  software  technology 
Unlimited  capacity  Full  working  demo  $10  Call 
today: 

CHURCH 
SOFTWARE 

FISOFTWAflE 
PO  Box  3096 
Beverly  Hills,  CA  90212 
(213)854-0865 

PARISH  DATA  SYSTEM- 

Comprehensive  census/contribution  program 
Easy  to  operate,  menu  driven  Family,  member, 
financial  info  4  repyts  fully  integrated  Selec- 
tive lists,  labels,  contnbution/tuition  state- 
ments, personalized  letters  User  can  create  own 
reports.  lette'S  Other  church  programs  avail- 
able Over  1630  users  Free  inlo. 
Parish  Data  Systems.  Inc 
3140  North  51st  Avenue 
Phoenix.  Arizona  85031 
(602)247-3341 

MEMBERSHIP  MIRACLE 

Top  of  the  line,  full  function,  church  mgt  sys- 
tem. Full  support  for  membership,  prospecting, 
contributiors.  customized  mailing,  word  pro- 
cessing, anj  accounting.  Powerful  fund  drive 
support  speeds  economic  payback.  On-line  help 
functions  Far  IBM  XT/equiv  Free  tutorial  disk 
Full  demo  $35  Call 
■*  Elegant  Solutions 
"2577  North  Downer  Ave  Suite  210 
"  Milwaukee.  Wisconsin  53211 
"(414)332-0774 


SALES 

MARKETING 


WATSON 

And  /our  PC  will  digitally  record  and  edit  your 
voice  on  a  hard  disk,  then  answer  your  phone, 
give/take  messages,  voice  mailboxing  for  multi 
users,  and  its  A  300/1200  baud  modem  Wat- 
son takes  dictation,  function  switching  and  time 
sharing  Watson  has  phone  time  billing/ac- 
counting, phone  data  base/mailing  list,  remote 
control,  message  forwarding.  This  package  is  tor 
home,  office,  and  professionals  Retail  pnce  $498 
Now  only  $395  For  Watson  from: 
D  BARRETT  RICHARDS 
1217  Broadway 
E  McKeesport,  PA  15035 
(412)  824-7822  VISA/MC  &  Soon  Discover 


Sales  Marketing 


continued  ■ 


SALES 

MARKETING 


FOLLOW-UP 

Software  for  Salespeople 


Manage  youi  sales  activities  with 
FOLLOW-UP  Track  prospects  by 
area,  dollars,  products,  salesperson 
or  any  of  22  Other  entry  fields  Fast 
&  easy  to  use  with  on-line  help  at 
every  point.  FoMow-Up  is  now  in  use 
on  desktops  and  laptops  all  over  the 
country  by  business  small  &  large 

-  Keeps  history  of  sales  calls 

-  Wide  range  of  reports 

■   Tickler  &  Aopoinlmenl  Calendar 

-  Keeps  track  of  things  lo  do 

"   Several  user  defined  data  fields 

-  Mailing  Labels  &  Mail  Merge  files 

-  Telemarketing  features  &  more. 

$89.95 

FOLLOW-UP  PLUS  has  all  the  fea- 
tures of  ttie  standard  package  plus: 

-  Passvi/ord  protection  for  multiple 
users  (two  levels^ 

-  Impor?  feature  for  exislng  ASCII 
tiles  from  other  sources 

-  Much  more  detailed  and  flexible 
sales  forecast  entry  &  reports 

"  Transfer  &  merge  selected  data 
between  computers. 

$179,95 
XYCAD  Group 

1577  SI.  Clair  Ave^ 
Cleveland.  Oh  JJi  14 
800-428-8457 
In  Ohio  (2161  539-5788 
CIRCLE  772  ON  READER  SERVICE  CARD 


SECURITY 


HANDS  OFF 

■«lM,r.Ti«,nT 

HANDS  OFF  THE  PROGRAM 
is  an  all  software,  privilege  based 
system  security  utility  pro(ectir>g 
up  to  64  individual  users. 

HANDS  OFF  features: 

•  System  Bod  Conlrol 

•  Osa  Encryption 

•  Hani  Disk  Lod^/Fofmal  Protect 

•  SyMem  Access  Reporting 

•  klaii 

•  DOS  V20  Or  Higher  On  IBM 

PC  )CT.  AT  And  100<lt  Compatibles 
Pnce  tassiliM  $375-snipping  Check. 
Money  Oroer.  VISA,  MC  accepted 
Residems  add  6%  sales  tax 
Systems  Consulting  Inc  •  412-963-1624 
Box  111209  Pittsbufgh,  PA  15238-0609 
CIRCLE  773  ON  READER  SERVICE  CARD 


BIT-LOCK  -  SECURITY 

Piracy  SURVIVAL  5  YEARS  proves  eBectiveness 
ot  powerful  mullilayered  security  Rapid  decryp- 
tion algorithms  Reliable/small  port  iranspareni 
security  device  PARALLEL  or  SERIAL  port 
Countdown  and  timeout  options  also  available 
KEY-LOK  "  security  at  about  1 12  BIT-LOCK  cost, 
MICROCOMPUTER  APPLICATIOMS 
7805  S  Windermere  Circle 
Littleton,  CO  80120 
(303)  922-6410  or  798-76B3 


SECURITY 


EVERLOCK  COPY  PROTECTION 

Designed  lor  user-lransparexy,  clone  compat- 
ibility &  sirenglti  II  features 
-no  I/O  plugs  or  special  media 
-FULL  hard  disk  &  cartridge  support 
-file-server  network  support 
-variable  number  ot  installs  (0-99; 
-demo  diskette  option  with  unlock 
-protected  upgrades  by  modem/BBS 
All  this  lor  $495  with  no  meter  counts. 
Free  info  &  demo  disk 
(OuplicaiKin  Services  also  available,) 


A7-Tech  Software,  Inc 
305  East  Franklin,  Suite  A4A 
Richmond,  MO  64085 
(816) 776-2700 


ADVANCED 
COPY  PROTEaiON 

Free  Demo  Diskette 


The  world's  leading  software 
manufacturers  depend  on 
Softguard  copy  protection 
systems. 

Now  Softguard  introduces  the 
Protection  Kit -a  complete 
software  duplication  and  copy 
protection  system  lor  your 
IBM-K:.  And  it  s  invisible  to 
your  end-users! 

•  Hard  disk  suppon  with 
install/ unins  tall. 

•  No  special  media  required. 

•  No  source  code  changes. 

•  Stops  all  copybustcrs. 

Mai  lnlo>h  (  opy  Pntlfilion  alMi  jv  jilahtr 
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Sy.stems  Incorporated 
2840  San  Tomas  Kxpv..  Suite  201 
Sanu  Clara.  CA '951)51 
Cull  iOH  9-<)  '>24() 
CIRCLE  774  ON  READER  SERVICE  CARD 


Software 
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SECURITY 


STATISTICS 


PROTECTION 
SERVICES 


XEMAG's  new 
Cloaking  Device 
Protection  for  IBM  PC  s 


! 


'  Prolctis  .tjiainsi  all  knovMi  sollv^.trc 

and  hardware  copiers. 
'  InslallA'ninsIall  fur  hard  disk 

systems. 

'  Allows  a  predelermined  number  of 
protected  back-up  copies. 
Hasy  menu  driven  insiallation 
onio  \our  software. 
Protections  for  all  formats. 
Division  of  XmD£X  Corp. 


1-800-367-6217 

CIRCLE  775  ON  READER  SERVICE  CARD 


I 


SHAREWARE 


GREAT  SOFTWARE,  CHEAP! 

Only  $5,95  per  disk  for  absolulely  smashing 
Shareware  and  Public  Domain  programs' 
Money-back  guarantee  PC-Outline,  AutoMenu, 
PC-Key  Draw.  PC-DeskTeam.  PC-Write  2  7, 
DOSamatic.  Utilities  Galore  plus  Databases.  Ar- 
cade and  Adventure  Games,  Lots  more!  IBM  PC. 
PC  |r  .  and  compatibles 
Send  for  free  catalog 
SHAREWARE  EXPRESS 
31877  Del  Obispo.  Suite  102  W 
San  Juan  Capistrano.  CA  92675 

"••DISK-O-MANIA"" 

IBM  Shareware  Disk-ol-the-Month  club.  Each 
month  members  are  given  the  opportunity  to 
evaluate  five  of  our  hottest  MS-DOS  shareware 
program  disks  Simply  keep  those  you  like  and 
return  what  you  don't  need  Pay  as  little  as  $2  00 
each  for  three  you  keep,  1*3  obligation,  no  min- 
imum purcliase.  Enroll  today  by  sending  a  $4,00 
refundable  deposit, 

 Disk-O-Mania 

 PO  Box  6429 

 Lake  Charles.  LA  70606 


STATISTICS  

NCSSplus— $99 

Easy-to-use  menus  &  spreadsheet  Multiple  & 
Stepwise  regression,  T-tests,  ANOVA  (up  to  10 
factors,  rep  measures,  covariance).  Forecast- 
ing Factor,  cluster.  &  discriminant  analysis 
Nonparametrics,  Chi-square  &  Cross  Tabula- 
tion, Ptots:  histograms,  box.  scatter,  stemleat 
Sort,  Subset,  Transfomiations.  Reads  ASCII  from 
Lotus.  Dbase.  etc.  250  page  manual  30-day 
money/back  guarantee,  VISA/MC. 
NCSSt 

865  East  400  North 
Kaysville.  Ut.  84037 
Phone:801-546-0445, 


Choose  the  statistics 
and  forecasting 
pacl(age  that 
outperforms  all  others. 

StatF^GoId" 


FREE  Compfehensive  Bfochure: 

1-800-328-4907 

WMONICK  ASSOCIATES.  INC. 

6500  NicoJet  Ave  S  ,  fvlnneopols,  MN  55423 

(612)866-9022 


BASEBALL  *  *  BOWLING 

BASEBALL  LEAGUE  STATS-maintains  a  full  set 
of  batting,  fielding  and  pitching  statistics  and 
complete  game  by  game  histories, 
BOWLING  LEAGUE  SECRETARY-maintains  and 
updates  all  necessary  records  tor  teams  and  in- 
dividuals in  small  or  large  leagues, 
Baset)all-$39  95  Bowling-$44  95  Visa/MC 
Mighty  Byte  Computer.  Inc 
6040ASIX  Forks  Rd.  Suite  223F 
Raleigh.  North  Carolina  27609 
1-800-237-7072 

The  One  You  Can  Rely  On 

BMDP  offers  the  most  complete  collection  of 
programs  for  data  anafysis.  backed  by  compre- 
hensive documentation  &  competent  technical 
support  BMDP  was  the  1st  stat  package  ever 
developed  and  the  BMDP  programs  have  been 
tnjsted  by  statisticians  more  than  20  years.  Hard 
disk  req'd.  Call  for  brochure. 


STATISTICAL  SOFTWARE 

BMDP  Statistical  Software.  Inc. 
1440SepulvedaBlvd 
Los  Angeles.  CA  90025 
(213)479-7799 

SIGSTAT 

SIGSTAT  includes  over  70  programs  of  the  BMD 
statistical  series,  plus  many  advanced  new  fea- 
tures. Mainframe  capacity  (up  to  80  var,)  for 
unt— (e.g..  ANOVA.  regression)  <  multivanate 
(eg ,  canonical,  factor)  analyses,  time-series, 
multidim  scaling,  crosstab,  plots,  q/c  and  more. 
8087  support  opt  256K,  DOS,  $595 
SIGNIFICANT  STATISTICS 
3336  N  Canyon  Road 
Provo.  UT  84604 
(801)377-4860 


STATISTIX 

A  powerful  yet  incredibly  easy-to- 
use  statistical  system.  Outperfornns 
programs  costing  much  more. 
Flexible  data  management  and 
transformations,  mult,  regression, 
ANOVA,  most  standard  parametric 
and  non-parametric  tests,  p-values, 
plots,  histograms  and  many  others. 
SATISFACTION  GUARANTEED! 

Sand  12   tor  Otmo  dlak    (IBM  only) 

■  ("CAHS-rXJS  $189 
•  Apple  II  Wb/c/GS  ■  $99 

■  5  or  more  cop«e5,  20%  ofl 


H  Analytical  Softwwa 

PO  Box  13204 
noMvltoWS5113 
(61U  631-2S52 


CIRCLE  80J  ON  READER  SERVICE  CARD 


STAT  PLAN  III 

Easiest  to  use  statistics  program  available 
Complete  range  of  statistics-curve  fitting, 
crosstabs,  correlation,  multiple  regression.  T- 
tests.  etc,  Graphics  with  printer/plotter  out-put. 
Capable  of  handling  over  50.0(X)  data  points, 
interfaces  directfy  with  lotus  files,  Denio  diskette 
available,  MC/VISA,  Only  $179, 
THE  FUTURES  GROUP 
76  Eastern  Blvd 
Gaslonbury.Ct  06033-1264 
(203)633-3501 

SAS-IIke  Power  on  256K  PC 

BASSBase  runs  many  SAS  programs  on  a  256k 
2  floppy  PC  BASSStat  adds  an  expanded  stat 
pack,  BASSView  gives  a  true  windowing  envi- 
ronment *  SAS  a  SAS  Institute  tm  BASSBase- 
$95  Thru  8/31/87  BASSBase/View-$149 
BASSBase/Stat  $159,  All  three-$199. 
BASS  Institute  Inc 
PO  Box  349 
Chapel  Hill.  NC  27514 
919-489-0729 
BB:  919-489-9665  (N,8.1) 

LOTTO  TOOLBOX/NUMCRUNCH 

A  High-Level  Statistical  Trend  Analysis  Pro- 
gram, No  math-wizardry  necessary  to  under- 
stand the  easy  Menu-Driven  program  Spots  the 
trends  on  an  up  to  six-year  data  base  of  Win- 
ning Numbers,  Use  NumCtunch*  to  find  those 
few  combinations  that  match,  $55  00  post  paid 
-  DEALER  INQUIRY  - 


T  O  D  L  B  g  X 

NumCnjncti 


STATISTICAL-UTILITIES 
106  North  98th  Street 
Belleville.  Illinois  62223 
(618)398-8890 


Software 

Statistics  continued 


NEW  TRUE  EPISTATI 

Professional  stats  can  still  be  friendly.  Com- 
piled, fast  Data  files  up  to  10.000  rows  Over  100 
procedures,  supports  Hercules  mono.  CGA  & 
EGA  color.  8087/80287  SDF  data  files  25 
graphs.  250  page  typeset  manual,  over  100  ex- 
amples on  disc  Formulas-references  for  every 
test.  Not  copy-protected.  Call  or  write  for  more!! 
EPISTAT  SERVICES 
2011  Cap  Rock  Circle 
Richardson.  Texas  75080 
(214)680-1376 

THE  SURVEY  SYSTEM 

An  easy  to  use  menu  driven  system  for  the  entry, 
editing,  processing  and  presentation  of  ques- 
tionnaire data  The  system  can  produce  camera 
ready  crosstabs  and  other  tables  in  banner  for- 
mat. Also,  statistics  and  bar  charts  Regressmn 
and  open-end  coding  analysis  options  available, 
CREATIVE  RESEARCH  SYSTEMS 
1649  Del  Oro 
Petaluma.  CA  94952 
(707)765-1001 

P-STAT* 

Full  mainframe  package  for  IBM  PC/XT/AT  & 
compatibles  Combines  data  &  file  manage- 
ment data  display,  statistical  analysis,  report- 
writing  &  survey  analysis  in  a  single  package  4GL 
programming  language,  online  HELP  menu  or 
command  driven  with  interactive  EDITOR. 
$95  demo  and  Site  License  available. 
P-STAT  Inc, 

471  Wall  Street.  PO  Box  AH 
Princeton.  NJ  08542 
609-924-9100/Telex:  466452 

STAT  1— By  Sugar  Mill 

Friendly  menu-driven  package  on  2  disks  with: 
Help,  full  screen  data  &  text  editor,  algeb,  trans- 
forms, import  &  export  data,  save  results,  de- 
scriptive, table,  n-way  ANOVA.  ANCOVA. 
MANOVA  regression  w  resid .  smallest  space  & 
factor  analyst  Step-by-step  examples  in  man- 
ual, $129  95  Student  Ver  $29,95  MC/VISA 
SUGAR  MILL  SOFTWARE  CORP 
1180  Kika  Place.  Kailua  Hi  96734 
808-261-7536;  808-396-2366 
1-800-367-8047  Ext,  261 

STATISTICS  CATALOGI 

if  you  need  statistics  tor  IBM  PC  or  Apple  II,  call 
us  and  let  our  technical  advisors  help  you  find 
the  statistics  programs  you  need  Write  or  call 
now  to  gel  a  FREE  catalog  of  statistics  software. 
HSD 

9010  Reseda  Blvd  .  Suite  222 
Northridge.CA  91324 

1 -800-451 -3030(NAT)  1-818-993-8536(CA) 
RATS!  Version  2.0 

RATS,  the  best  selling  Econometric  software 
package,  now  includes  daily  and  weekly  data,  a 
new  ease  to  use  500  page  manual,  and  many 
advanced  features  Use  RATS  for  lime-series 
and  cross  section  regression,  including  OLS. 
ARIMA.  VAR,  logil.  and  probil  IBM  PC  or  com- 
patible $200  MCA'ISA.  Call  for  brochure. 
VAR  Economelrtes.  Inc. 
PO  Box  1818 
Evanston.  IL  60204-1818 
(312)864-1910 
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FOR  MORE  INFORMATION  OR  TO  PLACE  YOUR  AD  CALL  212  503-5115  .  .  . 


TERMINAL 
EMULATION 


ENHANCED 

VT220  Emulation 


The  most  complete  VT220  emulation 
available  for  your  PC/AT  or  compatible 

•  HIGH  PERFORMANCE  to  38  4K  BAUD 

•  TRUE  DOUBLE  HIGH/DOUBLE  WIDE 

•  132  COLUMN  MODE  ON  MOST  EGA  S 

•  ISO  or  AHRIBUTE  COLOR  MAPPING 

•  SOFTKEY/MACROS.  DOS  ACCESS 

•  XMOOEMfl<ERMIT  FILE  TRANSFERS 

plus  many  more  extensions' 
2STEMpc'"  VT220  Emulator  $150. 
with  Pw«rStation'>^  layout  keyboard  S289 
EGAmate'"  option  tor  true  132  column  $39 

ZSTEMpCK-^OI  4  option  $99 

KEA  Systems  Ltd. 

2150  West  Broadway.  Suite  412 
Vancouver,  B  C  Canada  V6K  4L9 
Technical  Support  (604)  732-7411 
Order  d«sk  (800)  6634702  Toll  Free 
Telex  04-352848  VCR 

VISA  dnd  KcepM 

30  djy  money  back  guaranIM 
OuMiy  and  dtiiB  Means  aMMM 

iqriwwiiPCUWCw*  VTSaDgalMmMCois 
ISTIUk  ftMttSultfi  (GAnMtotaiSvilvTalia 
ORCLE  aOG  ON  READER  SERVICE  CARD 


Term/Comm  Productivity  Tool 

PereLlne  emulates  VTIOO.  VT52,  DG210/211. 
IBM3101  Vidtex  and  two  connections  at  same 
lime  Learn  mode  lets  your  PC  create  autolo- 
gons  and  other  scnpts  Remote  operations,  exit 
to  DOS  while  connected,  customize  your  own 
menus  and  5  file  transfer  protocols  including 
batch  Me  transfer  Only  $69.95. 
PEREGRIN  DATA  SYSTEMS  INC 
5365  Baron  Drive 
San  Jose,  CA  951 24 
408-356-6105 


UTILITIES 


On-Line  Help 

Allows  you  to  easily  add  help  windows  to  your 
programs  Contains  BOTH  memory  resident 
(pop-up)  and  CALLable  help  facilities  You  have 
complete  control  over  the  help  window  content, 
size,  color  &  location  Your  original  screen  is  au- 
tomatically restored  Call  or  write  for  mote  info 
$149  Demo  $10  apply  toward  purchase 
Opt-Tech  Data  Processing 
PO  Box  678 
Zeph/r  Cove.  NV  89448 
(702)588-3737 

Opt-Tech  Sort/Merge  3.0 

Extremely  fast  Sort/Merge  program  Run  as  a 
DOS  command  or  CALL  as  a  subroutine  Unlim- 
ited titesizes.  most  languages,  datatypes  &  file- 
types  supported  including  Btrieve  and  dBASE  II 
&  III  Advanced  features  include  record  selec- 
tion, recofd  refofmatting  &  much  more'  Call  or 
write  for  more  info  f^S-DOS  $149  Zenix  $249 
Opt-Tech  Data  Processing 
PO  Box  678 
Zephyr  Cove.  NV  89448 
(702)588-3737 


SPRINTER  PRINTER  CONTROL 

Unlock  your  IBM/EPSOM  punters  capabilitiesi 
Access  all  Fonts,  modes,  vertical  and  horizontal 
tabs,  line  spacing— everything  your  pnnler  CAN 
do— Irom  a  simple  menu  Full  documentation 
30  day  money  back  guarantee  -  *  -  Free  Ram 
Disk  if  you  order  Irom  ad  $69  post  paid 
LFS  SOFTWARE  DESIGN 
PO  BOX  23595 
DETROIT  Ml  48223 
(313)537-4445 

LIMSIM 

Expanded  Memory  Simulator  lor  the  286&386 
machines  Use  the  extended  memory  you  al- 
ready have  as  Lotus  style  Expanded  Menwry  PC 
Magazine  (March  31, 1987)  says  "Easy  to  use 
and  well  documented '  $65  ($95  with  assem- 
bler source)  plus  $5  s/h  30  day  money  back 
guarantee  Visa/MC  accepted. 
Larson  Computing 
1556  Halford  Ave  #142 
Santa  Clara,  CA  95051 
(408)737-0627 

PRINT  SPOOLER  TO  DISK 

Memory  resident  print  spooler  pgm  that  spools 
to  disk  instead  of  to  memory.  Features  include, 

•  No  loss  of  data  •  Works  w/exisling  software 

•  Virtually  unlimited  amni  of  spooled  data  •  Pop- 
up menu  from  which  yoo  can  dispty  data:  -Start/ 
stop  spooling  and/or  printing,  and  reposition 
printing:  $34  (free  demo  avail ) 

Budget  Software  Company 

PO  Box  12282  12162  E  Mississippi  Ave 

Aurora,  CO  80012-3499 

303-695-9095 

SolUet  for  LaserJet 

Fast,  accurate  software  simulator  of  the  popular 
HP  LaserJet  printer  Accepts  output  Irom  any 
application(s)  and  presents  lull-page  screen 
previewing  at  40  pages/mm  ZOOM  in  lor  a  de- 
tailed view.  Can  lie  run  stand-alone  or  memory 
resident.  Supports  all  text/graphic  PCL  com- 
mands and  cartridges  AB,  and  F  CGA/EGA/Herc 
$6995(US)/add$5s/h  •  $10/cartnd9e, 
THETA  Systems  Corporation 
307-2150  West  Broadway 
Vancouver,  B  C  Canada  V6K  4L9 
VISA/MC  (604)  732-4323 

SPEED  DISK  I/O  THROUGHPUT 

QUICKCACHE-Intelligeni  disk  I/O  manage- 
ment subsystem  (or  PC/MS-DOS  2  xx  4  3  xx 
Capable  of  making  programs  run  up  to  14  times 
faster  All  parameters  dynamically  alterable,  LIM 
memory  supported  40  KB  mm  requited  $49  95 

•  $5  s&h,  VISA/MC  30-day  guarantee 
PR  GLASSEL  AND  ASSOCIATES,  INC 
30255  Fir  Trail 

Stacy,  Minnesota  55079 
(612)462-1337 

BREAK  640K! 

Why  buy  expensive  boards'  VRAM gives  your 
PC/XT/AT  8  megabytes  of  memory  by  turning 
disk  space  into  expanded  memory'  Use  ex- 
tended memory  for  expanded  memory  Create 
VERY  LARGE  worksheets  Never  run  out  of 
memory  FAST  640K  not  required  Use  with  1  - 
2-3,  Symphony,  and  other  EMS  programs  $49 
.  $3  s/h. 

BIOLOGIC  COMPANY 

11982  Coverstone  Hill  Circle,  Ste  1622 

Manassas,  VA  22110 

(703)368-2949/Chk-COD 


UTILITIES 


Hard  Disk 
Partitioning  ^ 
Software 

Breaks  the 
32  MB  Barrier... 

EFFORTLESSLY! 


$79 


For  PC-ATs,  XTs,  and  compatibles. 
Creates  multiple  DOS  partitions, 
up  to  2,048  MB  each. 
Supports  ST412,  RLL,  ESDI  and 
SCSI  controllers. 

"SpeedStor  software  makes  Installation  simple  and 
painless...  Its  user  Interface  Is  a  Joy  to  work  with. "  -pc  vveek 

Recommended  and  used  by  major  disk  drive, 

controller,  LAN  and  PC  manufacturers. 

The  Industry  standard:  over  100,000  units  sold. 


#- 


Now  Includes  SpcedCachc  caching  soft- 
ware and  Disk  Drive  diagnostics  ....FRMK 


STORAGE 
DIMENSIONS 


Tht  Exprru  In  High  Capacity  PC  Storage 

CIRCLE  a07  ON  READER  SERVICE  CARD 


|408|39S-26M 

981  Urii.--csiry  Ave 
Los  Gatos.  CA  vsruo 


•BOOST  YOUR  PRODUCTIVITY  WITH  A  BUNDLE  OF 

FAST,  POWERFUL 

SCREEN  AND  KEYBOARD  UTILITIES!" 

•  Speed  up  screen  vnnling  2-6  limes!         'Gel  43  line  EGA  support 

•  Add  2ip  to  cursor  keys  2-5  limes!  •  Extend  your  ANSI  SYS  to  VTIOO 

•  Gel  back  up  to  800  scrolled  pages'        'Over  60  useful  options' 

•  Save  valuable  scrolled  'nfo  to  disk  •Works  well  w/thousands  ol  programs 

•  Free  your  eyes  Irom  scroll  blinking         •  Used  by  thousands  since  1984' 

•  A  fine  enhancement  lo  any  IBM  system  —PC  Tech  Journal  Jan  87  pg  180 
'  The  implementation  of  all  the  services  provided  are  at  least  as  good  m 
FanshConsole  as  in  any  competitor  —Capital  PC  Monllor  May  86  pg  25 

"Another  ol  those  unheralded  gems  I  would  not  wish  to  live  without  " 
Clear.  readat>le.  highly  professional  manual,  excellently  typeset" 
—Computing  Canada  Feb  5  87  pg  25 

f  ANSI- CONSOLE  ^ 

The  InlCfiraled  Console  Ulilll}■'"^' 
Pay  Less  and  Get  More!  Only  $75!  (plus  S4  s/h  in  48  states) 
400p  Manual  (w/slip  case)  &  2  Copyable  Disks 
With  No  Risk,  60  Day  Money-Back  Satisfaction  Guarantee 
CALL  (313)  994-3259  NOW  TO  ORDER  (Visa/MC/AmEx) 

HKRsn  MICRO  (OVSl  I  lINt,.  INC..  Box  8276  Ann  Arbor,  Ml  48107 
CIRCLE  eoa  ON  READER  SERVICE  CARo      To  Get  FREE  Brochure  w/Reprints 
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UTILITIES 


VCACHE  GETS  YOUR  DISK 
MOVING! 

Hard  drsk  accelerator  increases  speed  of  car- 
tridge and  fixed  disk  operations  using  memory 
cacfiing  to  eliminate  repetitive  disk  access  Al- 
locate up  to  t5  Mb  ol  extended  or  expanded 
memory,  or  5  Mb  ol  standard  menxxy  lor  cacti- 
ing  disk  data  Includes  diskette  and  screen  ac- 
celerator modules.  Automatic  and  transparent 
atler  installation  $49  95  •  SSstipg.  CAtax 


GOLDEN  BOW  SYSTEMS 
2870  Fiftti  Avenue,  Suite  201 
San  Diego,  CA  92103 
619-298-9349 

DOS-ON-CALL'- 

Tired  ol  leeling  'fenced  in'  by  programs  that 
won  t  let  you  talk  to  DOS'  D-O-C  is  a  new  utility 
tftat  opens  up  a  window  to  DOS.  giving  instant 
aaess  to  the  full  DOS  command  processor  No* 
you  can  run  any  DOS  command  you  want  from 
any  program,  any  lime,  at  ttie  touch  of  a  key  'It's 
like  having  a  DOS  command  processor  in  every 
program'  $69  -$5s/h,  Visa/MC/Chk-Md.  5% 
Personal  Business  Solutions,  Inc. 
PO  Box  739,  DeptBB 
Frederick,  MD21701 
301-865-3376 


FREE  SPACE  ON 
FULL  DISKS  WITH 


The  Automatic 

File  Compressor 

Get  megabytes  of  extra  disk  space 

I without  the  expense  or  effort  of 
installing  a  new  hard  disk 

I Squish  even  lets  other  software 
(dBASE  III.  R  base  etc  )  read  or 

(update  compressed  files  wtiile  Utey  | 
stay  compacted  on  disli . . .  wttlmt  | 
any  software  clianges!  Ttiat's  riglil, 
witliout  expanding  one  byte  on  disid 

A  must  tor  databases . . .  compress 
them  up  to  90%!  Reduce  text  files, 
spreadsheets,  etc  up  to  60% 

Ideal  for    large  data  files  " 

PC  Magazine  2/24/87 
"You  owe  It  to  yourself     check  this 
one  out        NYK  Newsletter  Feb  87 

PC/XT/AT^DOS  2  0  &  up«40K  resident 
Order  today!  Just  $79  -t-  S5  %IH. 

SunDog  Software 
•^^f  Corporation 

T  \        (718)  855-9141 

264  Court  St,  Brooklyn,  NY  11231 

CIRCLE  e09  ON  READER  SERVICE  CARD 


EditingTools  2.1 

A  superb  text  editor  with  an  elegant  DOS  shell 
Load  multiple  directories  as  menus  Edit  multi- 
ple tiles  Move  text  among  files  Don  I  use  your 
PC  without  It  Only  $35  <  $4S/H  Oplim^ed  Turbo 
Pascal  source  code  optional, 
Jou  Laboratories 
PO  80x460969 
Garland.  TX  75046 
214-495-8862 

SS!1-Screen  Saver!  $19.95 

Protect  your  CRT  screen  from  image  bum-in  with 
SS'l,  the  automatic  RAM  resident  screen  saver 
CRT  blanks  alter  user  defined  time  limit,  in- 
stantly restored  at  the  touch  ol  a  key  Hot-key 
toggles  screen  on/off  DOS  2/3,  656  bytes 
$1995  1  $3s/h,CAadd6  5% 
KITT  SOFTWARE  SOLUTIONS 
Dept  AOl 

2210WilshireBlvd  Suite  713 
Santa  Monica,  CA  90403 
(213)452-9144 

DISK  ACCELERATOR  V2.0 

DisKCache  speeds  up  youi  haid  disk  access.  Disk 
caching  and  ram  disk  in  one  package  Ram  disk 
shares  cache  space.  Transparent  flexible,  con- 
figurable, no  h/w  changes  RAM,  EMS,  and  AT 
extended  memory  versions  incl  Not  copy  pro- 
tected, VISA,  MC,  volume  discounts  No  PO  s 
w/o  prior  approval  $49  00 
Datamorphics  Ltd 
PO  Box  820 

Stittsville,  Ontario,  Canada  KOA  3G0 
Or  call  (613)836-2670 

WANT  POWER?  GET  XANADU! 

Finally,  the  utility  package  you  have  been  wait- 
ing fofi  The  highly  acclaimed  Xanadu  Utilities  are 
a  PC  user's  dream  come  true.  You  get  3  of  the 
most  useful  utilities  around  including  the  fa- 
mous HotDir  sorted  directory  plus  SFIND  and 
PCSTAT  $35  -  Money  back  guarantee'  Call  with 
MC/Visa  -  rush  delivery 

 Xanadu  Compusolt 

•••PO Box FFDept  PM^^^ 
••College  Station,  TX  77841  * 
 409-693-6286 


MEASURE  EXECUTION 
TIME  TO  THE 
MICROSECOND 


■  '.I  -n  d',  10  yout  program  Just  type 
CTl  '^  mslead  ol  lENTERi  10  measure 
e«eculion  time  to  the  next  display  output 

■  Use  with  MS  aePuggers  to  measuie  time 
tor  your  program  from  go  to  breakpoint 

■  Independent  of  CPU  type  and  clockspeed 

■  Disk  I'O  time  broken  out  separately 

i>i.      CQqS  ^3  50  s*li.6%NJta> 

V>'7  MC/VISA 
CUSTOM  REAL-TIME  SOFTWARE.  INC 

PC  Bo-  1106  West  GaiOweil  NJ  07007 
US  300  345  Q'6'  •  \.:  .^0'  ??h  :6?i 


CIRCLE  810  ON  READER  SERVICE  CARD 


ScreenWorfcs  -  $99 

Complete  screen  management. 
Best  panel  editor  and  designer; 
design  your  most  complex  screen 
In  10  minutes.  Supports  Microsoft, 
Lattice  and  Turtio  C.  Superfast 
screen  handler  written  in  as- 
sembler as  BIOS  extension,  100 
library  routines  give  full  control  of 
screen,  fields,  colors  and 
keyt)oard.  No  royalties.  265K,  all 
monitors,  PC  types. 

MenuWorks-$40 

Using  a  PC  becomes  as  easy  as 
turning  it  on:  Start  up  all  programs 
from  a  menu.  Customize  selection 
screen.  Just  press  hot  key  or  Tab 
and  Enter  to  run.  Prompts  for  input 
if  needed.  Superslick  editor  to  set 
up  menu;  easy  to  change.  Fast. 
Full  screen  windows,  help,  196K 
color/mono. 


dirWorks-$40 

Enhancement  of  PC 
Magazine  Editor's 
Choice  DOS  Shell. 
Complete  disk  man- 
agement made  simple;  copy, 
erase,  rename,  format,  all  direc- 
tory commands  and  TONS  more 
(e.g.  set  AT  CMOS  clock, 
hardcopy  of  directory,  set  file  date 
and  time).  Multiple  file  and  direc- 
tory operatMjns.  Sort  and  select  by 
time,  date,  and  alpha  etc.  Edit/ 
execute  without  going  to  DOS, 
Full  screen,  pop-ups,  help,  cus- 
tomizable, fast,  easy,  powerful. 

All  products  come  with  a  30  day 
money  back  guarantee.  Please 
add  $5  shipping  and  handling 
for  1,  and  $10  for  2. 
CheckA/ISA/MC. 


KEEP  IT  SIMPLE  SOFTWARE,  INC, 

OF  NEW  YORK 


580  Fifth  Avenue 
New  York,  NY  10036 
800-543-KISS  212-764-KISS 


CIRCLE  776  ON  READER  SERVICE  CARD 


SELECT:  Automenu" 

Create  one  menu  system  to  run  all 
your  programs,  batch  files  and  DOS 
commands.  "Insulates"  novices; 
many  options  for  power  users.  On- 
screen help,  password  protection, 
user-deflned  prompts.  Written  in 
assembler  leK  size  Over  lOK  aaus- 
ned  users  Money  back  guarantee 


tSO.  checks/VISA/MC.  Call  or  writs 
for  brochure. 

MACEE  ENTERPRISES 

6577  PVKMfM  mousmai  BouWvard 
Nofcrots  G«o«g,4  300d2  3796  USA 
404  446-6611 
CofnpuS**^  70167.2300 
FAX  404-446.7434          BuWan  BoM  404-44U6U 
Copy*^  1967  MagM  Enl#rpn»e3 
Aulom«fiu  '  1$  a  Itademafti  ol  Mag«e  Eni«,onMs 
CIRCLE  777  on  READER  SERVICE  CARD 


COPY 
AT  TO  A  PC 


Allows  copying  of  IBM  AT  tiles  for  use  on 
IBM  PCs.  XTs.  and  compatibles  wilh  no 
hardware  or  software  modtficalions  A 
360K  floppy  drive  is  not  required 
CPYAT2PC  may  reside  on  your  IBM 
AT  tiard  disk  arxl  copies  1  file  or  entire 
subdirectories  in  1  step.  Price  $79,  • 
S4  sh 

MICROBRIOGE  COMPUTERS 
INTERNATIONAL,  INC. 

655  Sky  Way -Suite  125 

San  Carlos,  CA  94070   

1-800-621-0851  Ext.  777 
(CA)  415-593-8777 
iNYi  212-334-1858 


CIRCLE  T76  ON  READER  SERVICE  CARD 


"•IBM  Uses  CP/M&  Apple  "* 

"The  desl".  "strongly  tecommended"  -  PC  mag. 

•  Unitorm  copies  tiles,  reads  &  writes 
direclly  to  200  CP/M  disk  formats  on  the 
PCXTAT  -  by  Micro  Solutions.  $59.95  -  $3  S/H, 

•  MalchPoint  1  /2  card  transfers  Apple  DOS, 
SOS,  CP/M  and  ProOOS  tiles  to  IBM  PC.XTAT  - 
$185*  $3  S/H  (includes  FREE  Unitofml). 

Blue  Heron 
1108  S  Second  St. 
DeKalb.  Illinois  60115 
(815)758-2355 


MenuWoPiks' 


Run  any  program,  DOS  command  or  bstdi 
lile  from  a  simple  menu  with  the  touch  ol  a 
key  Create  menus  easily  urith  a  built-in 
menu  generator.  Features  a  powerlul  on-line 
help  system,  password  protection,  support 
lor  customiang  menu  selections  with  special 
prompts,  help  and  program  directives.  Also 
includes  function  Iteys  lor  locating  lost  files, 
viewing  directories,  copying  files,  and  more. 
Site  licenses  available.  PC/H/AT  ISiK 

PC  Dynamics,  Inc. 

31332  Via  Colinas,  Sule  102 
Westlate  Village,  Cahforne  91362 
(818)  889-1741 
CIRCLE  779  ON  READER  SERVICE  CARD 


LOSING  TIME?  GETATCLK" 

Stop  looking  around  lor  SETUP!  This  DOS  in- 
stallable driver  will  update  the  hardware  clock  on 
your  IBM  AT  HP  Vectia  or  compatible  whenever 
the  system  TIME  or  DATE  commands  are  used. 
Simply  add  1  line  to  the  'Conlig  sys'  file  Driver 
uses  656  bytes  of  memory.  Only  $9.95;  Site 
license  $49,95.  Send  chk.  MO.  to. 
SOFTKEY  PROGRAMS,  INC. 
PC  Box  139 
Chadds  Ford.  PA  19317 
(215)793-3233 
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UTILITIES 


THE  ULTI  MATE  KB 
MACROPROCESSOR 


CoAi'  '    -     '  '  Macro  Command  Language 
With  40  ■  MCL 'un-clons  4  commar.d^i  FiriL'  IN 
THEN  FOR  NEXT  INPUT  lPRINT  CALL 
GOTO  etc  I  Suppo^sMK  ol  1000  m.uro»Pv 
dful  fTiany  ONLtNE  utiWies 

•  Browser  a  user-msUXatxe  die  lArary 

•  Typewriter  EmuMor  &  orinMr  control 

•  Or'  n*'  Data  Encryplor 

•  DOS  Command  Stack 

'  i'<-.;.i  i->  User  5  TSR  utilities 

Also  includes  cut  &  paste  tuftxj-txxret  cursor 

■j  'ppn  tXarMtor  KB  lock  alternate  layouts  C'p 

.ito  custom  online  help  and  more 

inira  S69.9S  -  S3  SAH  NY  res  add  6  25". 

Check  MO  COD  "'"0ca»©f5  InvrteO'" 

SOFTL  \  \l)  Inu  numomit 

r  if  Hot  1040  MuUoHH  Statimi 
CIRCLE  780  ON  READER  SERVICE  CARD 


Ammunition  to  conquer 
your  biggest  problems! 

wrthout  ^  fVW  fffSZw 


•  The  VtHual  Eipandwf  Memory  Manager 

provides  your  EMS  applications  with  up  i-t 

eight  megabyies  o'  expanded  mefnory 
a  ti  turns  PC/AT  extend«d  merrwry  tnto 

expanded  memory 
a  It  turns  hard  disk  storage  tnto  expanded 

n^mory 

a  (I  s  compatible  with  mo&l  EMS  appficatiors 

including  1-2-3.  Symphony,  and  Reflex 
a  On/^  {09  95  30^ty  money-Dac*  guarantee 


V-EMM 


font  SolMrt 

P  0  Box  396 
Manhanan  KS  6650? 

[9131  537  ?ft97 


CIRCLE  761  ON  READER  SERVICE  CARD 


Run  your  software 
worry  free  with- 
out liardware 
locks  or  keycards 

S99  US  each 

NetSAFE  for  Novell  v2.0a 
VancSAFE  for  CADvance 
KeySAFE  lor  CADKey 

Also  Dfoorams  for: 
AutoCAD:  RoboCAD  & 

RoboSOLIO: 
Redboard:  Touchstone: 
MIcroslation 

LispSAFE  for  editing  third 
party  LISP  programs  S65  US 
Our  products  shoulfl  not  and  are  not 
intended  (or  production  ol  software 
tor  sale  or  trade  or  (or  any  purpose 
that  would  deprive  auttior  ot 
payment 

Call  for  other  product  availability 
VISA  or  American  Express 
orders  welcome 

Nasdec  „ 

(Manitoba)  Inc 
k  k  P  0  Box  72 

^%_J^  Transcona.  MB 
m^^'^m  Canada  R2C  2Z5 
■L_^  (204)663-1023 
.■Vi*.^T.:;i^'J.'.M.I'..l',v<.'.'.rTi 


^For  Programmers  Con 

■tpiling  in 

,  1 

BASK 

:  •  C  •  COBOL 

•  FORTRAN  •  PASCAL 

•  dBASE"" 

GLENCO  ENGINEERING  is  committetj  to  providing  professional  programming 
tools.  These  sub-routines  are  completely  debugged,  and  fully  documented.  Hand 
crafted  in  ASM,  you  are  assured  minimum  size  and  maximum  speed.  You  will 
literally  save  hundreds  of  man-hours  in  design,  program  and  debug  time.  All  are 
CALLABLE  routines  in  .OBJ  or  .COM  format.  Please  specify  language  and 
computer.  NO  ROYALTIES.                              circle  783  on  reader  service  card 

1  WINDOWS.LIB' 

WINDOWS  with  DATA  ENTRY 

r  :  i-uD  windows,  vertical  menus,  help  screens. 
S"'  all  borders,  colors,  size,  position.  Window 
editor  included  Over  25  commands  . .  S(^(^ 

0(  •      ■  •  ir-  i.-e  Adds  30  more  menu 
ke,  L  jjro  c"  nancement  commands.  Menus 
return  integer  and  text  allowing  context  500 
sensitive  help  C7c7 

1  BtOS.LIB' 

1  DOS  Functions' 

Several  low  level  ROM  BIOS  routines.  Cate- 
gories: KEYBOARD.  PRINTER,  COMMUNI- 
CATIONS. VIDEO  and  MISC. 

sqq 

Alter  DOS  internal  switches  from  inside  your 
program.  Read  or  set  DTA.  Interrupt  Addrs.. 
PSP.  Verity.  MEM.  default  drive.  I/O  and 
more  *^00 

1  NETWORK  TOOLS 

Allows  virtually  any  DOS  file  operation  from 
inside  your  program.  Read  or  set  a  files'  At- 
tribute. Mode.  Data.  Time.  Check  Wnte  protect 
tab.  free  space,  dir 

Over  80  subroutines  to  interface  to  NETBIOS. 
Transaction  process,  multitasking,  commun- 
ications, and  more . . .  Works  with  any  system 
supporting  NETBIOS,  or  eqvt             CI  /I /I 

'buy  4  get  b  ^^^JS 

Multiple  purchases  Call  or  Write:  ^^^^S 
discount  and          GLENCO  HHUi 

site  licensing.        ENGINEERING  INC. 

3920  Ridge,  Arlington  Hts.,  IL  60004 

NO  ROYALTIES 

•  IBM"                       •  flvan  McFarlard" 

•  Sunnmrt  Sol1w»f«"         •  Reaha* 

•  MicioSoti''                 •  Nantucket* 

•  Lattice'                     •  ana  Man 

•  Computer  Ir^nowolKsns* 

(312)392-2492    Telex  493-71 09 

ProDlsk  Control  $149.95 

Networking  maje  easy'  Run  progtmas.  Dalcti 
dies,  utilities,  all  witfi  a  single  keystroke'  This  true 
DOS  shell  features  unlimited  and  nested 
menus,  user  defined  help,  network  passwords, 
lull  screen  editor,  on-line  DOS  help,  usage  log, 
print  utilities,  morel  MC.  Visa  &  A£  welcome 
Add$5S/H, 


4 


HARD  DISK  DIRECT  ACCESS"  4.0 

Tne  Uilimale  Hard  Disk  Menu  Sysiem  Orga- 
nizes your  software  programs  into  a  'user  de- 
fined' menu  system  Features  single  key  stroke 
access,  time  usage  tracking,  custom  applica- 
tions, plus  much  more  Order  toll  free  today  30 
day  money  back  guarantee  MC/Visa  Welcome 
$89.95  -  Shipping  To  order  l-flOO-242-MENU 


Harvey  So'twaie 

PO  Box  06596 

Fort  Myers,  FL  33906 

To  order  call  (800)231-0296. 

InFL  (813)482-8600 

PADLOCK/PADLOCK  II  DISKS 

PADLOCK  furriisrieb  :iie  user  Aith  d  method  tor 
providing  protection  against  unauthorized  du- 
plication Irom  DOS  commands  $99  PADLOCK 
II  disks  come  Preformatted  with  tinger-prinl  and 
serialization  PADLOCK  II  disks  ofler  superior 
protection  Ask  about  our  HARD  DISK  protec- 
tion witr  uninsiall  capability  MC/VISA. 
GLENCO  ENGINEERING  | 
3920  Ridge  Ave 
ArlingioT  His ,  II 60004 
(312)392-2492 


t«I  I*  TM  MSOll' 


""exSHELLentI 

Easy  and  efficient  disk  management  Features 
include:  Directory  Operations  (make,  rename, 
delete,  move).  File  Operations  (copy,  move,  de- 
lete, rename,  append,  print,  change  attributes, 
view,  execute):  Graphx;  display  of  directory  MS- 
DOS  2/3  Not  C/P  $29  95  •  s/h  for  first  1000 
copies  sold,  then  $49  95  MC/VISA/Check 

  Bluebonnet  Publishing  Inc 

•  •  •  •  1301  W  Hwy  407  Suite  201  Box  303  •  • ' ' 

  Lewisville.  Texas  75067 

  (214)436-0648 


DELTA  TECHNOLOGY  INTERNATIONAL.  INC, 

PO  Box  1104 

Eau  Clair.  I«l  54702 

For  More  Into  715-832-0958 


THE  SHOWCASE 
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UTILITIES 


FOR  OPTIMAL  DISK  PERFORMANCE 


l/£f  ^DISKORC 


TM 


ORGANIZER 


FAST,  EFFICIENT  —  Vopt  organizes  your  disk  into  conti- 
guous files  for  fast,  efficient,  time-saving  use!  Initial  organiza- 
tion averages  under  5  minutes,  daily  runs  under  1  minute! 
Vopt's  remarkable  speed  comes  from  its  "best  fit"  algoritfim 
—  It  won't  make  a  move  unless  it  improves  disk  organization. 
CONVENIENT  —  Run  it  from  your  autoexec.bat  file. 
SAFE  —  Vopt's  contiguous  files  are  easier  to  recover  if 
accidentally  deleted!  Vopt's  speed  allows  files  to  be  moved 
one-at-a-tlme,  rather  than  taking  chances  on  disk  reliability. 
Detects  and  maps  bad  sectors. 

MANY  ADDITIONAL  FEATURES  —  Vopt  Includes  Vmap  for 
graphic  displays  of  HD  storage  utilization— Vseek  for  HQ 
seek  times— Vmarkbad  scans  HD  to  flag  bad  clusters— 
Vbench  to  benchmark  your  system— Vspeed  displays  floppy 
speed,  sector  spacing — Vrd  displays  diskette  errors— Vprlsc 
speeds  PrtSc  operation— Vtsr  displays  current  active 
lerminate-and-stay-resident  programs. 

FAST  ORGANIZING  FOR  FASTER  DISKS 

GOLDEN  BOW  SYSTEMS 


$49.95 

Add  $3  Shipping/ 
Handling 
6%  Sales  Tax 
in  Calilornia 


2870  Fillh  Ave  .  Suite  201 
O  San  Diego,  CA  92103 

A  619/298-9349 


Dealer  Inquiries  Invited 


:M«jl.!|.!.'l:IJ.f.;j:t!J:'i';MJ.m 


WORD  PROCESSING 


World's  Bilingual  Word 

DuangJan,  billing  word  processor  to  English  and 
one  ol  these:  Armenian,  Euro/Latin,  Greek,  Hindi, 
Khmer.  Lao,  Punjabi,  Russian.  Tamil,  Thai, 
Viet    ,  or  create  your  own  language  with  loni 
editor  For  IBM  compatibles  with  graphics  &  dot 
matrix  printer  $59 1  $4  s/h  in  US  and  Can  (For- 
eign $10  s/h) 
MEGACHOMP  COMPANY 
3524  Cottman  Ave, 
Philadelphia.  PA  19149-1606.  USA 
215-331-2748/8138 

TYPO  GUARDIAN  ANGEL  $39.95 

The  intelligent  typing  assistant  that  loads  any 
word  processor  for  you:  magically  catches  ty- 
pos on  the  liy:  consults  73,000  word  dict/spell- 
ing  rules:  pop-up  'closest-words'  scroll  w/word 
insertion,  automatically  learns  new  words:  in- 
creases keyboard  speed  An  absolute  gem  at 
$39.95,  don  1  leave  DOS  without  her! 
General  Knowledge  Inc 
388  Ridgefield  Road 
Wilton.  CT  06897 
Call  (203)  762-2225  to  order 


CompareRlte~  FOR  $129.95 

SAVE  HOURS  See  every  change  at  a  glance' 
CompareRite  compares  two  documents,  in- 
slanily  highlighting  the  differences  between  them 
in  a  third  draft  Great  for  contracts,  proposals, 
articles,  reports,  source  code You  select  ap- 
pearance of  added  and  deleted  text.  For  maior 
Word  Processors  Patent  pending  Introductory 
price  ol  $129  95 'S/H, 
JURISolt  Inc, 
763  Massachusetts  Ave. 
Cambridge,  Ma  02138 
800-262-5656/exl  9 

PC-WRITE  SHAREWARE  VER.  2.7 

Fast,  powerful  word  processor/text  editor  for 
IBM/PC/XT/AT  Spelling  checker,  screen  clip, 
mailmerge,  split  screen,  ASCII  files,  macros. 
Supports  proportional  printing,  laserJef  • ,  and 
over  300  printers  $16  for  all  software,  tutorial/ 
guide  on  diskette,  OK  to  copy  Register  for  man- 
ual/support, $89,  Full  90-day  guarantee, 
Ouicksoft 

219  First  N,#224C 
Seattle,  WA  98109 
(206)  282-0452  Visa/MC 


WORD 
PROCESSING 


ORGANIZATION 

CHARTS 

TAKE 

FOREVER? 


TERmnc! 

>  knsCani  box  draw.  mosc.  delete 

■  Automatx:  cencenng.  spaong.  dearx^i 

■  Smple  ttne  draw,  erase 

■  Menus,  help  screens.  luConai 

■  30-dBy  monev-beck  guarentee 

Make  charts  your  way  Chart  s  always 
on  screen  you  have  total  control  of 
appearance 

Nn  IBM  PC/XT/AT"  and  compaUDes  SSBK 
FIAM  moiocrrtvne  or  color 
l^tMUPB:  Dot  matrti   character  lasar 
Conpauiie  Mlt^  Stftawva" 


800-345-3908 


S49.95 

Free  shipping" 

KD  Systems,  inc 

,  ,  PO  Bom  2476 

M         M  r^onHirook  il  60065 

CIRCLE  7S5  ON  READER  SERVICE  CARD 


TERRtHC!" 

ORGANIZATION 
CHART  MAKER 


THE  WORD  PROCESSOR 

FOR  GLOBAL  COMMUNICATION 

Sinxitaneously  edit  multip4e  languages  on 
one  line  Engliib.  Greek,  French,  Germin, 
Spanish,  Hebrew,  Italian ,  Russian,  Arabic 
Scientific  A  Graphics   Ideal  for  legal  ot - 
(ices ,  embassies ,  multinational  business  , 
scientists  St  engineers     Offers  mailmefge , 
doctfnent  comparison ,  math  formulas  , 
camera  ready  typesettng  etc  Only 
I>aler  IfKiuirifs  VVflt<ioK'(l 
Apollon  Engineeringjnc. 
P  O  Box  807   CoUT*ia ,  MD  21044 
(1-800  )  822-  3327,  (301)  596-0146 
CIRCLE  7SE  ON  REAOEft  SERVICE  CARD 


INDEX  YOUR  TEXT  FILE 

Need  an  index  for  ttie  back  ol  a  report,  book, 
manual,  or  tfiesis?  PROINOEX  takes  any  word 
processed  document  and  a  reference  list,  cre- 
ates an  index.  Selectable  page/line  references, 
case  sensitivity,  interactrve/batch,  handles  ASCII, 
WordStar  &  8  bit  data  $89  95  includes  disk 
manual  &  sfiipping  VISA/MC 
ELFRING  CONSULTING.  INC 
4N899Wesl  Mary  Drive 
St  Charles,  Illinois  60174 
312-377-3520 

WORD/PHRASE  SEARCH  INDEX 

The  Index  Program  searches  a  word-processed 
document  for  words  and  phrases  you  supply  il 
Creates  an  alphabetized  index  Completely  in- 
teractive. Manual  &  Tutorial  on  diskette  PC,XT.AT 
and  compatibles.  Requires  192K  Check,  Visa, 
MC,  PO  Of  will  invoice  Full  Guarantee  Same  day 
isl  class  mail  $3900 

•  OLOala 

•  PO  Box  4055 

•  Lexington,  KY  40544 

•  (606)281-5944    24  hours!! 


PC  EDITOR'S  CHOICE! 

Writers,  lawyers,  researchers:  organize  free  lorm 
text  by  subiecis— easily'— with  SQUARE- 
NOTE '  Make  any  number  of  notes,  up  to  10 
pages  &  100  subiects  each,  select  by  subiects, 
browse  them  on  the  screen,  send  them  to  your 
pnnter  or  word  processor  import  text,  too!  Many 
handy  features  Online  help,  tutorial  &  lull  man- 
ual. Not  copy  protected  $69  i  $5  s/h  Check/ 
VISA/MC,  Full-featured  demo  $6.  credited  to- 
ward purchase 

 SOU  arenote: 


Thv  Idea  l.it>riiruin 

UnionSquareware 

265  Washington  St /PO  Box  228 

Somerville.  MA  02143 

(617)  623-3023/800-334-0854  Ext  583 

ARABIC/HEBREW/GREEK 

Russian  and  European  languages— all  in  one 
package  Supports  nghl-to-left  text  and  on- 
screen foreign  characters  with  vowel  points/ac- 
cents—no hardware  modifications  requited 
Demo  $15  •  s/h  $4  Dot  matnx:  (9pin/24pin) 
$350  -  $5  s/h  LaserJet  •  $500  •  $5  s/h  Req 
512K,  graphics 
GAMMA  PRODUCTIONS,  INC 
710WilshireBlvdSte609 
Santa  Monica,  CA  90401 
213/394-8622  MC/VISA 


MISCELLANEOUS 
ACCESSORIES 


•  100%  Cotton  Canvas 

•  Static-Free/Breathable 

•  Beige  wltti  Grey  Trim 

•  Embroidered  Emblem 

For:  IBM,  PC,  PC-AT,  Compoq,  ATSiT 
Leoding  Edge  "D,"  Epson  Equity 
Printers:  OKIDATA,  EPSON,  ISM.  NEC 

Contemporary  ComputerWear 

1320-36th  Avenue 
San  Francisco,  CA  94122 

(800)  826-5761 

Dealers  Please  Inquire  CA  (4151  759-1466 

CIRCLE  787  ON  READER  SERVICE  CARD 


Miscellaneous 
Accessories 
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FOR  MORE  INFORMATION  OR  TO  PLACE  YOUR  AD  CALL  212  503-5115  .  .  . 


ACCESSORIES 


BAR  CODING 


Apcie  MON'CPU'KBD24  9b 
Apple  2c  MON/CPU/KBO  t9  95 
MclnioshCPU/KBOfMous028  95 

T.iortv  tOOO  MON'CPU     ?4  95 


CompuTogs  Dust  Covers 


The  jllimale  in  dust  proleclion.  Available  in  natural 
canvas/brown  trim  or  new  designer  gray/black  trim  (add 
S2/cover)  Our  covers  are  tar  superior  to  vinyl' 


COMPARE  OUR  PRICES! 


Tij'-av  '2O0  UON^CPU 
Tandy  1000/1?OOKBO 
IBM  PC  MON'CPU 
IBM  PC  Keyboaro 


24  9^  Bfwt  -C  Ml  ntr.ir  Is  3S 

1 3  95  90  COL  Prinwi  (5P<!CiM  15  95 

24  95  132  COL  Pf-nleffspecfyp?  95  ■ 

13  95  ATK.30O  MnrnMONCPUPr 

-1-800-227.TOGS 


LivFH  400  otheh  wooels  available 
COmpUlO^'  PO  Br>»  2493  Naporv  lii>  IL  60f)66'(312)  961-2958 

;'ISA(MC  Acceoted  Include  $2  00  Shippi-  .j  >  •  v.-  i  r/HROiDfnv  shown  availaql 

ORCLE  7S8  ON  READER  SERVICE  CARD 


The  Ideal  Keyboard  coverl 

Protect  your  computer  ana  eliminate 
aowntime  caused  by  liquid  spills,  con- 
taminants, environmental  hazards,  etc, 
with  viZiFLEX  SEELS  -  the  onlv  keyboard 

cover  that: 

•  Remains  securely  in-place  during  the 
operation  of  the  keyboard  and  will  not 
interfere  with  computer  performance 
in  anyway 

•  Is  designed  to  "form-fit"  to  the  exact 
contours  of  the  keyboard  to  provide 
superior  tactile  sensitivity  &  feel  for 
individual  keys 

•  Consists  of  uitraflexTM  material,  a 
transparent,  flexible  "film"  which 
allows  all  markings  to  be  clearly 
visible 

VIZIFLEX  SEELSare  the  only  keyboard  cov- 
ers for  your  computer 
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CIRCLE  7B9  ON  READER  SERVICE  CARD 


Pf  Magazine  Classified 
Marketplace 

the  ultimate  tarfiet  market! 

Thf  br^nd  spfrificrs  who  read  PC 
M.is.i^inp  (Ifin'l  have  ihc  tirne  lo  sh'i[' 
.in.iiiid,  iheir  luih'  conrcrn  is  Retllnji  *\' 
tli«->  n*'ed  SLs  quK-kly  us  pcmihU' 

They'll  DIREfT  their  attention 
to  PC  Magazine  Classifled 
Marketplace 

K(ir  (liem  M-igazine  C'UssifiH  Mark- ' 
ptjicf's  Iliret-t  Rpsponw/Dlspiav  \d  UtrmM 
represents  a  fist.  eas>'  jtnrt  cost  etTtflne 
method  of  produrt  acquisition  Tliev  know 
il  wilt  ttave  the  prndiirt?.  they  need  and  the 
information  they  want  regarding  price, 
vniuine  discounts,  specifications  and 
delner> 

If  you  think  that  your  business  can  Imt  •■ 
fit  from  the  4i-'>,00(l  hrand  sp^^nriers  win 
read  PC  Magazine     VOl  RE  RKIHT' 

So  take  DIREfT  artion  and 
call(212) -503-51 1.1 


FABRIC  OUST  COVERS 

Ouradle  protection  tor  computers  &  peripherals 

•  Quality  American  Design/Materials/Labor 

•  Select  Ifom  6  colors  and  over  1600  designs. 

•  Covers  to  fit  your  configuration 

•  Prices$895-$36  95 

•  No  added  stiipping  cfiarge 

•  Monogram/Screen  Print  Available 

•  Your  SatisfaclKin  Guaranteed, 
COVERS  UNLWITEO 

POB  381076 

Germantown.  TN  38183-1076 
901-754-4465 


BAR  CODING 


S7      WHY  PAY  MORE  S55 

Bar  Code  Printing  Software  for  PC.  XT,  AT  & 
Comp  w/pfintets  w/Epson-IBM  grapfiics  em- 
ulation Universal  Bar  Code  Genetator  $45  (Works 
witti  almost  any  program)  Test  disk  $7  Small 
labels  $15  Large  labels.  Logmars,  AIAG.  dBASE. 
&  subr  lor  Basic,  Compilers.  WP  Data  Mgmt . 
etc  $25-$55  Bar  Code  Readers  $195-$395 
GORDON  COf^PANY 
20210  Lace/land 
Katy,  Texas  77449 
713-578-5522 


PERCON  E-Z-READER 

FAST   •  ACCURATE   •  RUGGED 

NO  SOFTWARE  CHAMQES  wiln  PCl 
XT/AT  AT&T  63aty7300,  TeleVideo  905/ 
955.  Kimlion  KT-7/PC.  Link  PCTerm,  Tetf- 
Vidro  PCS  I  &  C5EC  VT220  keyOoards 
Multi  user  RS  232  mterfacK 

•  irnmeduiie  Wpmert 

•  free  pnone  support 

•  2  year  warriinty 

•  Bar  code  printing  software 
■■vailat* 

Det.3ils  or  Questions?  Call  u' 

(503)  344-1189 

;t9C"A   i:-*  fijqrrv,  OP  974t). 

A  UAOER  IN  BAR  COOC  ITEAOCR  ENCIMCERING 


PERCON 


BAR  COOE-UBEL  PRINTING 

THE  LABEL  MAKER "  prints  bar  codes.  OCf^-A 
like  and  large  characters  from  data  entered  at 
keyboard  or  from  disk  files  Create  and  save 
unique  printing  formats  and  record  layouts  Per- 
forms record  add,  ctiange,  delete,  sort  and  se- 
lect on  disk  files  A,l  LABELf^AKER  ■  prints  AtAG 
shipping/parts  identification  labels  requited  by 
Auto  Mttrs  Requires  IBM  PC  or  work-alike. 
TJ  SOFTWARE  INC 
PO  Box  2044 
Arlington  Heights,  IL  60006 
(312)364-1065 


•  Print  directly  from  your    •  Easy  set-up 

own  programs  ,      programming  required 

•  Code  39/UPC/2  of  5        .  Superb  documentation 
Logmars 

Bear  Rock  Software  Company  ' 

6069  Enterprise  Drive  •  Placerville.  CA  95667  •  (916)  622-4640 

I        I  CIRCLE  790  ON  READER  SERVICE  CARD 


LABELING 
SOFTWARE 


LABELS 

■ "       III'  Hi 

EAST-FAST-«27'> 


forEpron/IBM/Oki  and 

NOW!  LaserJet  Priaten 

•  Labels  for  shipping,  bins, 
shelves  &  inventory 

•  Text  readable  up  to  50  ft. 

•  13  text  sizes  up  to  1.2"x1" 

•  10  Barcodes:  11.  UPC/ 
EAN.I2of5.MSI.Code39 

•  DOD  LOGIy1ARS»AIAG 

•  Flexible  Label  Size/Design 

•  Color  options  •  File  input 

•  Menu  driven  or  user  pro- 
gram controlled 

•  EASY  •  FAST  •  S49-$279 

Bar  Code  Readers 
For  PC/XT/AT 

•  Rugged  metal  pen  &  case 

•  Attaches  as  2nd  Keyboard 

•  Readsl2of5,  UPC/EAN.  " 
Codabar.  Code  39,  etc. 

RS-232  model  $399 

SAVE-A-SIOT  external . .  $385 
NO-BOX  internal  $339 


WORTHINGTON 

DATA  SOLUTIONS 
417-A  Ingalls  Srte«t, 
Santa  Cruz.  Calllornla  95060 

408/458-9938 

30  Day  $  Back  Cuamntet 


Miscellaneous 
Bar  Coding 

continued  on  the 
following  page 
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BAR  CODING 


BAR  CODE  & 
MAGNETIC  STRIPE 

READERS 
for  the  IBM  PC  &  AT 

Simple  &  quick  installation 
No  additional  software  or  port 
Metal  wand  &  case 

Also  availabia: 

Bar  code  printing  software 
Magnetic  stripe  encoders 
Units  for  other  computers  &  terminals 
GSA  approved 

TPS  ELECTRONICS 
4047  Transport  Street 
Palo  Alto,  CA  94303 

Telephone:  415-856-6833 

Telen  (Graphn«l)  371  9097  TPS  PLA 
FAX:  415-856-3843 
CIRCLE  791  ON  READER  SERVICE  CARD 


BUSINESS 
OPPORTUNITIES 


OUTSTANDING  SALES  REPS 

Needed  Ihioughoul  Norlh  America  lor  leading 
mulli-user/mulli-tasi(ing  Medical/Dental  com- 
puter systems.  Hundreds  already  in  use;  strong 
mefctiandising/sales  suppoft  Excellent  remu- 
neration Applicants  must  be  experienced  in 
UNIX-based  medical/dental  systems,  including 
installation,  training  and  sales 
ABEL  COIVIPUTERS  LTD 
3310  South  Service  Road 
Burlington.  Ontario  L7N  3M6 
1-800-263-5104 


EXOTIC  SOFTWARE 

Looking  tor  distributors  lor  HOT  NEW  LINE  ot 
vertical  market  software.  Inquire  aboul  exclu- 
sive territories  available  and  special  marketing 
concept  Call  Mr.  Tanney  at  Action  Computer  Inc 
1-800-545-4005  in  N  Y  1-914-834-3000 
ACTION  COMPUTER 
1875  Palmer  Avenue 
Larchmont.  NY  10538 
(914)834-3000 

EARN  EXTRA  SSSS  AT  HOME 

Receive  needed  exposure  to  earn  extra  income 
by  listing  your  experience,  goals  and  equip- 
ment Our  database  provides  low  cost/risk  ap- 
proact)  to  introduce  home  programmers  and 
companies  needing  programming  help  Send 
now  for  complete  info  package  and  application. 
Only  cost  is  a  low.  one-time  application  fee 
HOME  PROGRAMMERS.  INC 
PO  Box243-N16 
El  Segundo.CA  90245-0243 


CATALOGUES 


PCjr 

Expansion  Products 


Possibly  the  largest  selection 

(il  PCjr  pnKlucis  in  the 
country  Wc  don't  just  sell 
PCir  products,  wc  design  them. 
•Speed  I  p  Pri^JucIs 
•Psi'uifci  DMA  fjnrijpi-s 
•Stvorul  l-lnpp>  Disk  Drives 
•  <':  Disk  DiiNCs 
•PCjr  Optical  Mice 
•Miinilor  .Aiiaplcrs  tor 
•Parjllcl  Primer  PorlN 
•l  ull  Si/c  Keyboards 
•Speech  Altachnienls 
•Jii\-licl>s.  CaMeN.  &  AJapn>rs 
(  iill  or  write  to  receive  our  free 
.*2  page  catalog  ol  K'jr  Add-On 
priKlucts.  For  even  taster  results, 
circle  »>ur  reader  service  numficr. 
PC  Enterprises 
"Thf  jrfrnducis  Group" 
Box  292.  B«lmar,  NJ  077t9 
(201)  280-002S    (BOO)  922-PCJR 
CIRCLE  792  ON  READER  SERVICE  CARD 


COMPUTER 
INSURANCE 


SAFEWARE 

Insure  your  computer  Sateware  provides  full  re- 
placement ot  hardware,  media,  and  purchased 
software  As  little  as  $39  a  year  provKles  com- 
prehensive coverage  With  our  blanket  cov- 
erage, no  lists  ol  equipment  are  needed  One 
phone  call  does  it  all!  Call  8am  to  10pm  EST 
(Sat  9  to  5). 

SAFEWARE.  THE  INSURANCE  AGENCY  INC 
2929  N  High  Street.  PO  Box  02211 
Columbus,  OH  43202 

(614)  262-0559  (OH).  (800)  848-3469  (NAT) 


DATA  SECURITY  INSURANCE 

The  'all  risk"  Personal  Computer  Policy  from  DSI 
includes  essential  coverages  not  available  with 
other  policies  protection  against  loss  of  data 
(even  from  accidental  erasure),  loss  ol  custom 
programs,  and  fraud  Especially  intended  lor 
business  computers  Coverage  can  be  bound  by 
telephone.  9  to  4  Mountain  Time. 
DATA  SECURITY  INSURANCE 
4800  Riverbend  Road.  PC  Box  9003 
Boulder.  CO  80301 
(303)442-0900.(800)822-0901 


TO  PLACE  YOUR  AD  IN 
PC  Ma^a/ine  Classined  Marketplace 
Call  (212)  503-51 15 


COMPUTER 
SERVICES 


FLAT  RATE  REPAIR  PRICING 

IBM  PC/XT/AT  system  board  $65/$70/$135 
IBM  PC'XT  Keyboards  $45 
Hercules  adapter  boards  $45 
AST  muililunction  boards  $45 
IBM  diskette  drive  adapter  $35 
Compaq  Portable  power  supply  $75 
3-5  Days  turn  around  Call  tot  complete  list 
PC  Repair  Inc 
678  East  Broadway 
Haverhill.  Ma  01830 
617-372-6545 


DATA 

CONVERSION 


DISK  &  TAPE 
CONVERSIONS 
OPTICAL  SCANNING* 


PER  PAGE  type*ntien  tenl  scanntng 
iisK  wp  tofman  available  on  rrqurv 

-SCAM  TYPESET  TEXT  6  to  24  P» 

-DISK  Convert  from  IBM  Wanq  Xeroi 

(  *«on   Macintosh   1000*  other  (o*mals 
-TAPE  Con*«.n  800  lo  6250  BPl 
Quick  TumAfound     Gkjality  GiMrantced 


Computer  Services 

Atom  Pijr»tJv  Dnwr 
North  M*  IHV  I  1576 
I?  1 21  432  5252 

(516)627-1493 

CIRCLE  793  ON  READER  SERVICE  CARD 


ON  WORD 

Can  read  any  document  to  disk 
Fast,  accurate  optical  scanning 

•  10.000  ■  type  fonts 

•  typeset  or  typewritten 

•  font  siK-6  pts  to28pts 

•  to  all  word  processors 

•  volume  discounts 

•  systems  and  services 

•  call  lor  prices 
ONWORDDEVELOPIVIENT 
2434  Mam  St 

Santa  Monica.  CA  90405 
(213)399-7733 

DISK  CONVERSION 

We  are  the  oldest  and  most  versatile  conversion 
company  in  the  country  We'll  electronically 
convert  disks,  tapes,  or  mag  cards  lo  your  PC  or 
word  processor  Over  20  billion  characters  con- 
vetted  since  1979  Optical  scanning  available 
We  provide  the  excellence  you  expect.  Text  ac- 
curacy guaranteed  lor  disk  conversions, 
TEXT  SCIENCES  CORPORATION 
5430  San  Fernando  Rd 
Glendale.CA  91203 
(818)247-0792 


DATA 

CONVERSION 


lOOOIwmits  l«pe  disk  word  processors 
moiMnQ  lists  optical  scanning 
ind  custom  rolormatting 

Data  Conversion 
Laboratory 

65-55  Fresh  Meadow  La  Fresh  (Meadows  NY  11365 

(718)  886-8600 

CIRCLE  794  ON  READER  SERVICE  CARD 


DISK  CONVERSION 


TAPE  TO  DISK  CONVERSIONS 

Conversion  services  lo  or  from  over  800  com- 
puter systems 
-Magtapes 

-Microcomputers 

-MiniCk)mputers 
Word  Processors 
-Typesetters 

Our  conversion  capabilities  surpass  most  in  the 
industry 

PIVAR  COMPUTING  SERVICES.  INC 
165  Arlington  Hgls  Rd  #M 
Bulfalo  Grove.  IL  60089 
(312)459-6010 

DISK/DISK  OR  TAPE/DISK 

Conversions  -  Automatically  Bought  a  new 
computer^  Convert  your  data  in  lust  1-2  days 
SAVE  TIME-SAVE  MONEY'  DISK/DISK  or  TAPE/ 
DISK  Conversions  start  as  low  as  S14  tor  IBM 
CP/M.  MS-DOS.  UNIXV.  XENIX  &  most  other 
systems  (Apple.  Macintosh.  Commodore  con- 
versions start  at  $25)  Call  or  write  lo: 
CREATIVE  DATA  SERVICES 
1210  W  Latimer  Ave 
Campbell.  CA  95008 
408-866-6080 

DISK  &  TAPE  CONV.  from  $5/dlsk 

•  Dedicated  Word  Processors  -  PC  s  • 
Mainframes 

•  3'«"  ■  5V4-  -  8-  diskettes 

•  9  track  tape  conversion  $25  per  Megabyte 

•  OCR  Scanning  -  50t  per  page. 

•  Disk  Duplication 

•  FREE  Diskettes  with  pre-paid  orders. 

•  Quantity  Discounts 

•  National  pick  up  &  delivery  available. 
OFFICE  AUTOMATION  SERVICES 
Sacramento.  CA  95827 
916-362-6248 
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FOR  MORE  IS  FORM  Alios  OR  TO  PLACE  YOUR  AD  CALL  212  503-5115 


DISK  CONVERSION 


DISKETTE  COPY  SERVICE 


Tape-To-Floppy 
floppytotape 
Tape  Duplication 
floppy-to- 
microfiche 
laser  printing 
slide  graphics 


1-800-422-9622 

(In  OK:  918  254  96221 


53 


nCHNICAL  PROGRAMMING 
SERVICES,  INC 

850AEASI61SI SIREET 
mSA.  OK  74133-1301 


CIRCLE  7»  ON  REAOEN  SERVICE  CARD 


DISK  CONVERSION 

Why  pay  tor  costly  manual  data  re-entr/''  Let  us 
convert  It  FAST  &  ECONOMICALLV 

•  Formats  include  Wang,  Xerox.  Lanier,  CPT 
TRS80.  Apple.  Macintosh.  DW.  DW3.  Multi- 
mate.  Wordstar  &  more 

•  Typesetting:  Quadex,  Magna.  CRTronics.  MCS. 
Linoterm,  Edilwriler.  Comp/Set-Edil 

EGK  Conversions 
2005  Palmer  Avenue 
Larchmont.  NY  10538 
212-409-6446/914-834-6393 

CHANGING  WORD  PROCESSORS? 

Media  Iransler  to  or  Irom 

IBM/XEROX.  DEC.  WANG. 

LANIER.  CPT.CT.MICOM.  NBI. 

WORDSTAR.  WORDPERFECT.  DW3. 

MULTIMATE.  SAMNA.  MASII.  DCA, 

TAPE-DISK 

Free  test  conversion 

CONVERSION  SPECIALISTS 

531  Main  St,  Suite  835 

El  Segundo.CA  92045 

(213)  545-6551*  (213)  322-63'9 


THE 

SHOWCASE 
FOR  PRODUCTS 
AND  SERVICES 
IN  THE  MS  DOS 

MARKET  .  .  . 


CONVERSION 


We  can  read  from  and  write  to  virlually  any 
system  ind  jding  typesetters.  We  can  also 
(Oftnat  disks  lor  rrany  systems.  You  can 
upgrade  yojr  system  wilfiout  loosing  any 
data  from  your  old  system  Please  allow  five 
working  days  for  processing.  Quantity 
discounts  availalile, 

2244  N  W  21  Ti  Miami  FL  33142 

(305)  633-5241 
Birnqy  Graphics 

CIRCLE  796  ON  READER  SERVICE  CARD 


TAPE  TO  DISK  CONVERSION 

Unbeatable  Pnces-As-Low-As  $20/MB, 

—36  Hour  Tu'naround 

—Highest  Quality— All  Work  Guaranteed 

-Professional,  Technical  StatI 

—Statistical  Analysis 

—Sorting.  PrDgran-.ming 

-15  YEAHS  EXPERIENCE 

PRECISION  CONVERSIONS 

15  Harbor  Circle 

Cenlerport,  NY  11721 

(516)261-1200 


DISKETTE  COPY 
SERVICE 


Lower  Duplication 
Expense  trith  Our. . . 

Diskette 
Duplicator 

200  Copies  Per  Hour,  uith  Your 
IBM  PC  XT.  AT.  or  Compatible. 

•  Diskenr  SiTiali7.alion 

•  On  Screen  Production 
.Stali!>IiR> 

•  Multiple  FormaLs 
.Supported 

•<HTPI.  %TPI,  I.2  MB 
KI,  and  i'  i"  Formats 
Available 


50  Airport  Parkway,  Suite  64 

San  Jose.  CA  95110  4081998-4177 

CIRCLE  797  ON  READER  SERVICE  CARD 


Fortune  500  companies  and  software  publishers 
^  choose  Echo  Data  for  24  Hour  turn-arountj,  high 
^  quality,  and  competitive  prices!  All  IBM  formats  are 
^  supported.  Custom  labels,  sleeves,  full  packaging. 
^  We  have  the  best  state-of-the-art  copy  protection 
^  in  the  nation!  Why  even  think  about  anyone  else? 

Echo  Data  Services,  Inc^ 
Lionville,  PA  19353 
800-533-4188  or  i 
215-363-2400  in  PA  ! 


MAXELL 

lOO  'o  CERTIFIED 
BULK  DISKS 


5V4  DS/DD  64^ 
sva"  ds/ho  1.64 

Prio*  baMd  on  quantity  o<  300 
Indudai  ilMyn,  libctt  and  tab*. 


800-222-0490 

In  NJ  201-462-7628 


•  24  Hour  Shipment  • 

MEOHSoft 

P.O.  Box  710,  Freehold,  NJ  07728 
FufI  McviCA  duplication  faddtv 


CIRCLE  798  ON  READER  SERVICE  CARD 


COP9  RiaHT* 

,  .  . ., ,   ,  , 

YOUR  SINGLE  SOURCE 
SUPPUER  FOR... 

•  DUPLICATION  SERVICES 

•  CORPORATE  lABELING 

•  PRODUCT  FULFILLMENT 

•  WAREHOUSING 

•  DISTRIBUTION  SERVICES 

PLEASE  CALL  TODAY: 

800-237-1130 
513-443-2100  in  Ohio 

COPV  RIGHT  ■ 

P  O  BOX  1005 
DAYTON,  OH  45401 

CIRCLE  SOO  ON  READER  SERVICE  CARD 


NETWORKING 


MULTI-USER  •  MULTI-TASKING 


Advanced  425.00 

LANLink  Starter  Kit  360.00 

ConnectCom  Remote/4  400.00 

PC-MOS/386  Single  User  150.00 

PC-MOS/386  Five  User  495.00 

WYSE  60  Terminal  with  AT  Keyboard     500  00.  PC  EMULink 
1 50  00.  ConnectCom  Remote/8  . 525  00,  PC-MOS/386  25  User 
800.00.  AT-GIZMO    265.00.  L^NLink  Satellite    75  00 
SALES  AND  SUPPORT  (8  to  5  Mon  -Fri.) 

(800)  443-5806 

(813)  823-5726       ®Qq®s(^  g®8&33f®G^ 

Florida  Residents  add  5%  sales  rax  ^^05  -  49th  Street  North 

Shipped  UPS  -  Cash  or  Certified  Pinellas  Park,  FL  33565 
Check  Shipping  and  Handling 

gXtra  CIRCLE  799  ON  READER  SERVICE  CARD 
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NETWORKING 


LAN  PRINTER  CONTROL 

Wilh  PRESET  For  Networks  each  user  deter- 
mines Ifie  printing  fonts  and  tomiats  he  will  use 
on  each  shared  printer  Now  you  can  end  print- 
ing conflicts  between  LAN  users  fotever  on  all 
MS/PC-DOS  compatiljle  LANs.  All  printing  fea- 
tures of  100  <  printers  are  supported  by  menu 
$295  Call  lor  more  information 
LASER  AGE  SOFTWARE 
1831  Prossef  Ave  Suite  204 
Los  Angeles,  CA  90025 
(213)470-1397 


PUBLICATIONS 


""•PC  PRICE  GUIDE""* 

SAVE  TIME  &  I^ONEY  on  your  next  hardware  Of 
software  purchase  List  of  wholesale  and  retail 
cost,  whete  to  find  the  LOWEST  PRICE  nation- 
wide Name  brand  and  clones  listed,  i  e .  the 
lowest  price  on  an  IBM  XT  o(  lowest  price  on  XT 
clone  Name,  address  and  phone  ot  dealer  with 
lowest  price  on  each  item  One  issue  $9  50. 12 
issues  S60 
JMS  CONCEPTS  INC 
PC  Box  231372 
San  Diego.  CA  92123 


PC  Magazine  Classified 

Mari(etplace 

the  ultimate  target 

market! 

The  brand  specifiers  who  read 
PC  Magazine  don't  have  the  time 
to  shop  around,  their  only  con 
cern  is  getting  what  they  need  as 
quickly  as  possible. 

They'll  DIRECT  their 
attention  to  PC 
Magazine  Classified 
Marketplace 

For  them  PC  Magazine  Classi- 
fied Marketplace's  Direct  Re 
sponse/Display  Ad  format 
represents  a  fast,  easy  and  cost 
elTective  method  of  product  ac- 
quisition. They  know  it  will  have 
the  products  they  need  and  the 
information  they  want  regarding 
price,  volume  discounts,  specin 
cations  and  delivery. 

If  you  think  that  your  business 
can  benefit  from  the  425.000 
brand  specifiers  who  read  PC 
Magazine  . . .  YOU'RE  RIGHT! 

So  take  DIRECT  action 
and  call  (212  )  503-5115 


SUPPLIES 


For  Your  Home 
or  Office!! 


Acoustical  Enclosure 

•  85%  reduction  of  printer  noise 

■  Designed  for  80  column  printers 

•  Stylish,  lightweight  enclosure  with 
plexiglas®  window 

■  Shipped  UPS  fully  assembled 

-  Free  shipping  in  the  U.S.       $1 1 9.00 


Printer  Stand 

-  Convenient,  space  saving  paper 
storage 

-  Slotted  for  bottom  feed 

-  Attractive  smoked  plexiglas* 

-  Free  shipping  in  the  U.S. 

1 5"  for  80  column  width  $29.00 
24"  for  132  column  width  $39.00 

Toll  free  1-800-824-7888,  Operator  It580 
24  hours  or  Call  (617)  425-2311 
Thermo-Fab  Corporatkm 
Walker  Road,  Shirley,  MA  01464 


LASER  CARTRIDGE 
RECHARGE! 

ttS  S«ve  >  lot  of  money  $$$ 
rtcharging  laser  printer  toner 
certridges  for 

Hewlett  Packard  LaserJets 

Canon  Corona 
Apple  LaserWriter  QMS 

Recharged  cartridges  are 
reconditioned  to  work  like  new 
but  last  20%  longer.  Money  back 
unconditionally  quaranteed.  Send 
$40  witti  each  cartridge  +  $3  s/h. 
Monthly  discounts. 

TONER  TECHNOLOGIES/ 
LASER  SYSTEMS 

23  North  Main,  P.O.  Box  407 
Kaysville,  UT  84037 
(sot)  544-3080 


mi  us  YOUR  SEMPTY 
TONER  (ARTRID6ES  $10 


conut    caiHxi  FC  I 


>  nmns  tiO  oo 

Ve  tmfflf  the  ea^T 
Ve  ship  fnmri\r  •■ 
t..<.4  f«  pri 

r.nctnrar/raaie 


•  CfiPIIU  1*0  M 


I  •■•luki*  r«T  I 


PTO  rUee  »im  tvlt*  1 

(  ))  Jl  >•>  MM 


*■       ......  .J  r   f.j-,»,»  ...rji 

CIRCLE  907  ON  READER  SERVICE  CARD 


CUSTOM  PC  STATIONERY 

Continuous  punted  letterheads  with  micro  pef- 
torated  edges  Matching  window  or  regular  en- 
velopes Numerous  colors,  inks,  &  papers  at 
lowest  prices.  Fast  deiivwy  and  top  quality.  We  ll 
print  your  present  design  or  set  type  tor  your  new 
design  Call  toll  free: 
800-624-2961  (Tenn:  901-756-7010) 
PerFORMS  Press 
B456Loften 
Cordova.  TN  38018 


SOFTWARE  PACKAGING 
To  Meet  Your  Needs 


Glenco  OevHopment  Syitenu  offers  sewral  choices  to  help  you 
with  your  software  packaging.  Our  produa  line  irKludes  cloth 
and  vinyl  binders/portfolios  for  your  users  manual  and  program 
diskette.  The  binders  can  be  screened  with  your  company  logo  to 
add  that  extra  personal  toixh.  The  final  produa  is  an  organized, 
eye-catching  presentation  tfiat  ytxjr  efforts  deserve. 

In  addition  to  packaging.  Glenco  Devctopment  Synenu  offers  a 
wide  variety  of  services,  including  finished  produa  assembly,  to 
help  get  your  software  products  to  marlcet  Typesetting  of  manuals 
can  be  as  easy  as  sending  an  ASCII  file.  Duplication  and  laljel 
affixing  as  well  as  produa  assembly/shrink  wrap  are  readily  avail- 
able. Please  consult  us  with  your  specific  needs. 

3920  Ridge  Avenue 
Arlington  Hts.,  IL  60004 

(312)392-2492 

CIRCLE  803  ON  REAOCR  SERVICE  CARD 


lOiENCO  PEVElOPMtNT  SYSTEMS! 


TO  PLACE  YOUR  ADEN 
PC  Magazine  Classified  Marketplace 
Call  (212)  503-5115 
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FREE  INFORMATION 


IT'S  AS 
EASY  AS 
12,3 


Fill  in  your  nome  and  od- 
dress  ond  check  off  your 
answers  to  the  four  re- 
search questions.  (One 
card  per  person,  please.) 


Circle  the  numbers  on  the  card 
thot  correspond  to  the  ads  or 
articles  you'd  like  more  infor- 
mation obouf.  (Numbers  for 
advertised  products  are  re- 
peated in  the  Advertiser  Index 
05  well.) 


The  literature  will  be 
moiled  to  you  from  the 
odvertiser  free  of 
chorge. 
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JOl  30J  303  30<  305  M  307  308  309  3'0  311  31?  313  3M  315  316  317  318 
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1.  For  which  of  the  follow-      i.  □  Add-in  Boards 

ing  products  art  you         i.  □  LANS 

involvtd  in  itlcding         k.  □  Micro-Moinframe  links 

brondt/modtlt  to  b< 

bought  by  your  company 

or  organization?  (Check 

oil  that  apply.) 
Hardware 

a.  □Moinframe 

b.  DMini 

c.  DPC 

d.  □Printers/Plotters 

e.  □  Monitors 
f  □  Terminals 
p.  □  Modems 
h.  □  Hard  DiskAope  Bock-up 
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Soh\ 

1.  U  Communications 
m.  □  Accounting 
n.  □  Spreodsheets/Financiol 

Planners 
0.  □  Protect  Monogers 
p.  □  Word  Processors 
q.  □  Database  Monogers 
r.  □  Graphics 

2.  Your  primary  job  function  it 
(chtcKont): 

s.  □  Administrative/General 
Monogement 


t.  □  MIS/DP,  Communications 

Systems,  Programming 
u.  □  Engineering/K&D 
V.  C  Finance/Accounting 
w.  □  Marl<eting/Soles 

3.  It  your  company  a  ritilUr? 
X.  iJYes 

y  DNo 

4.  Ntxt  it«p  off  tr  information 
it  recti vtd: 

2.  n  Purchase  Order 

1.  C  Evaluation 

2.  □  Specificotion/ 

Recommendation 


PLEASE  PRINT  CLEARLY-use  only  one  cord  per  person 
Name  


Business  Phone  ( 

Compony  

Address  

City  

Stole  


_Apt.- 


(Zip  code  must  be  included  to  insure  delivery) 
Pltost  send  me  one  year  (22  issues)  of  PC  Magazine  for  $29.97  and  bill 
mt.  I'll  save  54%  oft  tht  newsstand  price  of  $64.90.  (Full  one-year 
subscription  price  $39.97.)  Offer  valid  in  U.S.  and  possessions  only. 

PC8872 
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212213214 
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312  313  314 
342  363  364 
412413414 
462  443  464 
512  513  5U 
542  543  544 
412413614 
442  443  444 
712  713  714 
742  743  744 
812813814 
842  843  864 


1.  For  which  of  tht  follow- 
ing products  ore  you 
involved  in  selecting 
brands/modelsto  bt 
bought  by  your  company 
or  organization?  (Check 
all  that  apply.) 

Hordwort 

a.  □Mainframe 

b.  DMini 

c.  DPC 

d.  □  Printers/Plotters 

e.  □  Monitors 

f.  □  Terminals 


115114117118119 
145  146  167  148  149 
215  216  217  218  219 
245  244  267  248  2" 
31531e31731E 
345  346  367  368  369 
415  416417  418  419 
465  460  467  466  469 
515516517518519 
565  546  547  568  569 
615  616  617618619 
44S  444  447  648  449 

715'167i7  716  7'9 
765  766  767  768  769 
815  316817  818  819 
865  364  867  868  869 
I, 


□  Modems 


Fiord  Disk/Tape  Back-up 


i.  □  Add-in  Boords 
i.  DLANS 

k.  □  Micro-Moinfrome  Linlcs  u. 

Seffwart  ^• 

1.  [  J  Communications  *■ 
m.  □  Accounting  3. 
n.  □  Spreodsheets/Financiol  x. 

Planners  y 

0.  □  Project  Monogers  4, 
p.  □  Word  Processors 

q.  □  Dotobose  Monogers  i, 

r.  □  Graphics  1, 

2.  Your  primary  job  function  it  2. 
(ditwont): 

5.  □  Administrative/General 
Monogement 


Void  after  November  30.  1987 
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Spreadsheet  Clinic 
Spreadsheet  Clinic 

1-2-3  macro  quickly  deletes  range  names,  treeing  up  memory 
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Running  SideKKk  on  one  monitor  and  another  program  on  a  second  display. 
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Multiple  relabons  from  one  dBASE  parent  file  to  several  children  files. 
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NEC  Multisync  Plus 

NEC  Home  Electronics 
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(US  A)  Inc. 

OPERATING  SYSTEMS 

429 

EXE2C0M  EXE 

The  Cove  Software  Group 

46 

SPREADSHEET  ANALYSIS 

444 

Sm  More  lor  1-2-3 

Personks  Coip 

51 

426 

Wnte-in 

Bk>ssom  Software  Coip 

36 

TRAINING 

446 

OBASE  III  Plus: 

Leam-PC  Video 

51 

Beginning  and 

Systems 

Intefmediile  Stalls 

UTILITIES 

612 

The  Brown  Bag 

Brown  Bag  Software 

388 

Utilities 

620 

Disk  Explorer 

Ouaid  Software  Ltd 

392 
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OiskTooHut 

Morgan  Computing  Co 

396 

618 

DS  Recover 

Design  Software 

387 

674 

HomeBase 

Brown  Bag  Software 
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673 

HQ 

TEK  Microsystems  Inc. 

216 

672 

Integrated  WoniStation 

XYZT  Computer 

218 

Dimensions  Inc 

617 

Mace  Utilities 

Paul  Mace  Software 

399 

671 

Metro 

Lotus  Devekipment  Corp 

219 

611 

TheNibbler 

TachyonCorp 

400 

616 

The  Norton  Utilities. 

Peter  Norton  Computing 

402 

Version  4  0 

616 

The  Norton  Utilities. 

Peter  Norton  Computing 

402 

Advanced  Edition 

670 

Partner-PC 

TimeWorks  Inc 

220 

DDV 

PC-Dtsk 

Software  Studios  Inc. 

224 

668 

PC-OeskTeam 

Alternative  Deoskin 

227 

Software  Inc 

615 

PC  Tools 

Central  Point  Software 

406 

425 

Periscope 

The  Periscope  Co 

43 

667 

Perte-PC 

Barry  Watjman  Computer 
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Systems  and  Consulting 

686 

PolyWindows  DeslcPlus 

PolyTron  Corp 

234 

665 

Pop-Up  DeskSet  Plus 

Popular  Programs  Inc 

236 

614 

Power  Tools 

MLI  Microsystems 

412 

664 

Power-Up!  One-Key 

Channelmark  Corp. 

240 

Combo 

613 

SalelyNet 

Westlake  Data  Corp 

413 

663 

SidelOck 

Borland  International 

242 

661 

TeainWor1< 

Interface  Technologies 

246 

Corp 

421 

TURSOsmiDi 

Visual  Age 

46 

660 

WordPertecl  Library 

WordPerfect  Corp 

247 

WORD  PROCESSING 

445 

PrtntPositkmAid 

Computing  Aids  Inc. 

51 

428 

WordCmnctur 

ElectronK  Text  Corp. 

38 

Coming  up 

SPECUL  BUSINESS  MANAGE- 
MENT ISSUE  Keeping  the  company 
books  is  always  a  challenge,  especially  if 
you've  outgrown  your  accounting  soft- 
ware, or  worse,  haven't  any  to  begin  with. 
Equally  challenging  are  the  questions  that 
face  business  managers  each  day:  Where 
do  we  locate  an  industrial  waste  site?  A 
branch  office?  A  new  plant? 

Reviews  of  nearly  60  accounting  soft- 
ware packages  will  help  you  choose  a  pro- 
gram that  effectively  meets  your  account- 
ing system  needs.  Backed  by  a  team  of  44 
accounting  consultants,  under  the  techni- 
cal guidance  of  the  "Big  Eight"  account- 
ing firm  Price  Waterhouse,  PC  Magazine 
examines  the  heart  of  each  accounting  sys- 
tem: the  General  Ledger,  Accounts  Pay- 
able, and  Accounts  Receivable  modules. 
In  addition,  we'll  detail  the  features  and 
extras  that  show  how  well  these  account- 
ing programs  keep  the  books. 

For  easy  reference,  we've  divided  the 
accounting  software  into  low-end,  dBASE, 
and  high-end  categories.  We'll  also  take  a 
look  at  how  and  when  you  should  use  low- 
end  programs  like  the  $69.95  Dac  Easy 
Accounting,  programs  like  Champion  III 
that  can  be  customized  with  dBASE,  or 
high-end  programs  like  the  $695-per-mod- 
ule  RealWorld  Accounting  System. 

ETHICS,  NETWORKING,  AND  COM- 
PUTERIZATION Contributing  editors 
Jim  Seymour,  and  Frank  J.  Derfler,  Jr., 
and  Price  Waterhouse  consultants  G.  Wil- 
liam Dauphinais  and  Timothy  J.  Lee  offer 
points  that  every  growing  business  should 
consider  when  balancing  the  perspectives 
and  interests  of  business  management  and 
accounting,  installing  a  muhiuser  system, 
and  computerizing  operations. 

EASING  TOUGH  CHOICES  When 
the  numbers  are  in  and  the  proper  course 
still  isn't  clear  to  you,  a  decision  support 
package  can  help  you  find  the  best  answer 
from  a  variety  of  options.  To  wrap  up  our 
special  business  management  issue,  con- 
tributing editor  Jared  Taylor  and  William 
Taylor,  a  consultant  in  artificial  intelli- 
gence, examine  ten  of  the  top  decision  sup- 
port packages  available .  W 


NUTSHELL 


Nutshell  is.. .  the  simplest, 
most  intuitive  and  attractive 
flat- file  database  manager  on 
the  market -PC  V/EEK 

Nutshell  automates  your 
client  files,  rolodex.  mailing 
lists  and  inventory  records - 
simply,  quickly. 

Nutshell  lets  you  create  your 
own  report  and  form  layouts, 
pull  in  data  from  a  word  proc- 
essor or  spreadsheet,  and  edit 
fields  or  whole  records. 

Manage  your  business  infor- 
mation better  with  Nutshell 
2.0  which  features: 

•  N-up  labels  to  print  up  to 

9  labels  across,  with  variable 
height  and  width 

•  Ditto  to  repeat  the  same 
information  from  record  to 
record  without  rekeystroking 

•  Undo  to  replace  your  origi- 
nal entry  with  one  keystroke 

•  Show  Files  to  view  all  the 
files  on  a  particular  disk 

•  Validation  of  fields  (list, 
range,  unique,  must  enter) 

•  Speeds  2  to  3  times  faster 
than  version  1 

Limited  Time  Offer 
on  Your  Upgrade 
to  Nutshell  2.0 

To  UPGRADE  to  Nutshell 
2.0,  send  $49.95  (and  $6.00 
shipping)  and  the  Master  Disk 
of  your  previous  version  to: 

Canterbury  International 

P.O.  Box  1290 
Framinpham,  MA  01701 

To  BUY  Nutshell  2.0  for 
the  first  time  and  join  over 
60,000  satisfied  users,  call 
Canterbury  International 
(CTC  Inc.)  for  the  name  of 
your  nearest  dealer  or  to  place 
your  order  directly  (MC/Visa). 

S150.00 
800-637-8385 
In  MA:  617-879-7444 

A  Nutshell  is  a  registered  Irndemark 
of  Nashoba  Systems,  Inc. 
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A-PLUS:HELRSKIDS 
WITH  HOMEWORK  AMD 
PCSKIllS 


BY  PEGGY  GAVAN 

Gone  are  the  days  when  good 
grades  alone  measured  a  child's 
success  in  school . 

Computer  literacy,  like  "the 
new  math"  20  years  ago,  is  fast 
becoming  a  trend  in  the  school 
curriculum,  as  parents  and 
teachers  encourage  children  to 
work  with  computers.  A-Plus 
(Easy  Text  and  Graphics  Solu- 
tion), from  Savtek  Corp.,  is  an 
integrated  software  program  de- 
signed to  help  students  learn  the 
three  R's  while  becoming  com- 
fortable with  a  computer. 

A-Plus  combines  word  pro- 
cessing, graphics,  and  simple 
DOS  utilities  into  one  easy-to- 
use  package.  Records  and  Hies 
graphically  displayed  as  three- 
ring  binders  and  index  cards, 
oodles  of  icons,  help  lines  for 
every  function,  and  pop-up  win- 
dows galore  guide  the  novice 
user  easily  through  the  pro- 
gram. Experienced  users  can 
graduate  to  Ctrl-key  sequences 
for  faster  command  execution. 

Although  A-Plus's  word 
processor  is  modest,  it  does 
have  some  appropriate  features 
for  students,  such  as  foreign 
language  characters,  a 
WYSIWYG  screen,  and  a 
word-count  function.  In  addi- 
tion, users  can  import  and  ex- 
port ASCII  files  to  and  from 
other  word  processors  or  inte- 
grate drawings  and  charts  creat- 
ed with  A-Plus's  graphics  into 
their  text  files. 

With  A-Plus's  graphics  ca- 
pabilities, children  can  create 
freehand  drawings  or  display 
and  edit  the  clip-art  drawings 
supplied  with  the  program.  The 
drawing  commands  are  limited, 
but.  as  with  the  word  processor, 
they  are  more  than  adequate  for 
adding  a  graphic  element  to  a 


book  report,  a  term  paper,  or 
even  an  office  memo. 

In  addition  to  creating  text 
and  graphics  files,  users  can 
also  copy,  rename,  delete,  and 
display  files  from  within  the 
program.  A-Plus  also  features 
an  automatic  file  backup  proce- 
dure for  erased  and  revised 
files. 

In  a  final  effort  to  make  the 
grade,  A-Plus  includes  a  pop-up 
clock  with  alarm  and  timer,  a 
six-function  calculator,  and  a 
calendar. 

A-Plus  can't  guarantee  a 
gold  star  on  your  children's 
homework  papers,  but  it  will 
help  to  make  them  feel  at  home 
with  a  computer.  I  give  A-Plus  a 
B  minus. 

List  Price:  A-Plus.  $89.95. 
Requires:  25bK  RAM:  EGA. 
CGA,  or  compatible:  one  disk 
drive:  DOS  2.0  or  later.  Nolcopy 
protected.  Savtek  Corp..  P.O.  Box 
1077.  Waltham,  MA  02254:  (617) 
891-06.'»8. 
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GRAND  SLAM  BRIDGE 
KHOWSABILUOH 
POSSIBLE  HANDS 


BYRUSEL  DE  MARIA 

Bridge  fans,  take  heart.  You'll 
never  have  trouble  finding  a 
bridge  game  again. 

Grand  Slam  Bridge,  from 
Electronic  Arts,  can  provide  as 
many  partners  as  you  need,  up 


TDICIIS:  N-S  B 
t-V  1 


iiii 


CONTRftCT:  2  HI 
DECURER:  Sautl< 
MJl:  Neither 


FIB  -  heir  ! 


Enter  NORTH'S  card: 


BGXAHD  Sim  I 
BRIKE  (tall 

mm  CORP. 

(c)  CoPHriiht  1965,86 


Grand  Slam  Bridge  f^ives  you  many  game  options  and  up  to  four  opponents. 


to  four.  Because  the  program's 
one  billion  possible  hands  are 
categorized,  you  can  choose  the 
kind  of  hand  you  want  to  play. 

You  can  choose  from  a  menu 
that  includes  slam  hands,  open- 
ing two-bids,  or  no-trump  con- 
tracts. You  can  assign  cards  or 
choose  a  particular  contract 
hand  (four  hearts,  for  instance). 
To  sharpen  your  instincts  for 
game  situations,  choose  a  ran- 
dom hand.  Grand  Slam  Bridge 
is  loaded  with  options. 

In  fact,  there  are  so  many 
ways  to  set  up  the  program  that 
you  may  want  to  save  your  fa- 
vorite profiles  or  set  a  particular 
profile  as  the  default.  See  a  par- 
ticular hand  that  intrigues  you? 
Save  it  to  a  file  and  play  it  again 
anytime. 

Bidding  follows  the  Stay- 
man,  Blackwood,  Gerbcr,  and 
Response  to  Unusual  No-trump 
conventions.  Unfortunately, 
you  can't  modify  these  conven- 
tions, but  options  are  furnished 
for  cue  bidding,  strong  or  weak 


two-bid  systems,  four-  or  five- 
card  majors,  and  three  levels  of 
aggressiveness  for  computer 
players.  You  can  also  use 
Grand  Slam  Bridge  to  practice 
bidding  strategies  with  your 
playing  partner.  Input  is  all 
from  the  keyboard,  but  the  pro- 
gram makes  automatic  moves 
for  you  and  responds  to  the 
minimum  necessary  input  (for 
instance,  if  you  only  have  one 
ace,  hitting  the  A  key  automati- 
cally chooses  that  ace). 

Special  keys  allow  you  to 
throw  either  your  highest  or 
your  lowest  card  when  follow- 
ing .suit.  In  practice  mode  there 
are  several  levels  of  hints,  rang- 
ing from  showing  the  best  move 
to  offering  hints  on  demand 
only.  My  favorite  hint  level 
prompts  you  only  when  your 
move  differs  from  what  the  pro- 
gram would  do.  The  program 
doesn't  always  give  perfect  ad- 
vice, however.  I  improved  my 
performance  in  some  cases  by 
ignoring  the  hints. 

The  only  thing  the  program 
doesn't  do  is  kick  you  under  the 
table  or  provide  refreshments. 
List  Price:  Grand  Slam  Bridge. 
$59.95. 

Requires:  256K  RAM,  CGA 
graphics.  Copy  protected  (allow.s 
hard  disk  installation  with  key 
disk).  Electronic  Arts,  1820 
Gateway  Dr.,  San  Mateo,  CA 
94404:  (800)448-8822. 
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The  Most  Powerful  Business  Software  Ever 
Has  Just  Become  Even  More  Powerful! 

fOR  YOUB  IBM  PC  Xl  AI  lANOV,  COWPAO  AI&I  OR  OTHfR  IBM  COMPAIIBlt  COMPUTER 


TheVERSABusiNESS'"  Series 


Each  VebsaBusiness  module  can  be  purchased  and  used  independently,  or  can  be  linked  In 
any  combination  to  form  a  complete,  coordinated  business  system. 

VEnSAI^DG£R-« 


SM9.9S 

IS  i  complete  accountma  system  tt>at  grows  as  your 
tHjsiness  grows  VERSAIEDGER-II  can  be  used  as 
a  simple,  personal  cdeckpook  register,  expanded  to 
a  small  business  bookkeeping  system  or  developed 
into  a  large  corporate  general  ledger  system  without 
any  additional  software 

VERSARECEIVULES  -  SI9.9S 

IS  a  complete  menu-dnven  accounts  receivables, 
invoicing,  and  monltily  statement  generating 
system  that  keeps  track  ol  all  information  related  to 
who  owes  jrou  or  your  company  money 
VERSAPAYABUS  -  Sn.95 
IS  designed  to  keep  track  of  all  current  and  aged 
payables,  keeping  you  In  touch  with  all  information 
related  to  how  much  money  your  company  owes 
and  helping  to  manage  your  cash  How 
VBiSWAYflOU.  ■  $99.95 
Is  the  most  powerlul  hilly  automated  payroll  system 


available,  yet  easy  to  use.  Keeps  traclr  of  alt 
government-required  payroll  information,  instantly 
calculates  payroll  deductions  (in  every  state)  and 
prints  checks  and  related  forms 
VERSAINVENTORY-  SH.96 
is  an  instant  access  inventory  program  that  gives 
you  virtually  unlimited  storage  capacity  and  the 
comprehensive  statistics  required  to  make  all  ol 
your  vital  inventory  decisions 

REVIEWS: 

Distribution  ol  the  VersaScries  has  now  exceeded 
lOO.OOO  making  the  VersaSenes  the  largest  mass 
distributed  accounting  software  package  m  the 
world  Among  recent  reviews,  the  VersaSenes 
received  an  excellent  rating  in  the  new  Addison- 
Wesley  rating  encyclopedia  The  VersaSenes 
actually  outperformed  competitive  packages  selling 
at  three  to  five  bmes  the  price 


"""^S^^rST"""-"  1-IOM3,.2ri  1.M.331.9M2  -~!J=SSSr 


Professional  Time 
and  Billing  System 


INSTANT 
BUSINESS. 


For  ATTORNEYS,  ^S!^9 
ACCOUNTANTS,  ^S^B 
Af?CHITECTS.  ^S5»j 
CONSULTANTS, 

DOCTORS  and  MmmSm^ 

Anyone  Who  ^HjKH^^ 

Bills  for  Time  t^Sm^^^ 

or  Service  IH&SftH  I 


Oramatk  Br»kimough 
for  Any  Profeulonjl  Who 
Bllli  for  Tlmr  or  S«rvkr 
Thh  fStew  U«rr  Frtrndfy 
Fmkjtqv  Will  Oulprrforn 
Vour  Pretent  Tlmr  Ana 
Billing  System. 


S*w»  Tw  jn«j  Monry  rouf  ifJSIANr  SUSJ^fciSOtrfpivorui 
Ttfiic  tnJ  BMng  Syitfm  r.\kn  crtn  your  rouuip  Bilhng  jtkJ 
Mwwgnnrnt  Cnom 

■  Autonutn  ycuf  OMng 

•  BHh  by  onw  and/or  wmce 

■  i)r  jc  ii  of  both  bMMr  jnd  non-OHUCilp  omr 

•  M*y  Dr  Men  Oy  an  ixltwluM  or  t>y  *  muiii  rmptoyw 

•  Kprpi  4  (omputPrijM  cuitowr  Mr  wlC^  borr  niucKK  Jl  «id 
tiMtrrn  tUttng  viformjilion 

■  U]«tnetiuiltinAccounbffnnwai)ipmo(iulftnii««pt>«:»  c^' 


■  Thr  pmptoyrr  Me  tonutn  omt  triotmauon  pw t*nir>g 
fjith  ol  your  rmpioym 

■  Apj»Tiief<ftlpconcj»rii<(onip<ctffecordof  j«pjyTriw«j^ 


0Lx>tus 


mi 


SympJiony 


THE  COMPLETE  BUSINESS  PAC 


The  live  cwrnlul  ml»dulr^  tor  .ill  small 
busin»!i» 

•  CliNERAL  LEllCtR 

•  PAYROLL 

•  ACCtHIfiTS  RKCEIVABLE 

•  ACCOUNTS  PAYABU 

•  INVENTORY  CONTROL 

Till-  Complete  Husineu  Pk   $99.9.1 


STOCK  PAC 


All  the  rrujoT  funclium  for  evaltution. 
wlection  and  manaitement  fiT  your  investment 
p<>rtfoln. 

•  PORTFul.n  I  VALUATION 

•  HiiNliC\l.l.lUT10.NS 

•  UTI  HK  I'RICE  PROJECTIONS 

•  n.SA.M  IM,  RATIOS 

•  ^  rl■^  K  M  VRKET  ANALYSIS 

•  L  A.sll  MWKETFORECASTINC 
sl'KklV    $99,95 


BUDGET  ANALYSIS  PAC 


f'liT  ai-countdnti.  investors  jnd  small 
businesses  tfial  want  to  present  professional 
stjtement-s  to  their  L-lients- 

•  tlAlANCE  SHEET  PREPARATION 

•  Cr)MPARATI\E  INCO.METSTATEMENTS 

•  FINANCI.U  RATIOS 

•  CA.SII  ELdW  ANALYSIS 

BuJuel  Anahsis  Pac    $99.95 


READY-TO-RUN 
APPLICATIONS 
P.UKAGES  FOR 
LOTUS"  1-2-3- 
/VND  SYMPHONY 


PERSONAL/BUSINESS  PAC 


Contains  all  the  essentials  for  business.  Itome 
or  persorul  use. 

•  CHECK  REC.ISTER  CO.VTROL 

•  TKI.EI'MliSK  niHECTllRY 

•  MAlMM.l.l.srM.WWiER 

•  THE  III  .MSKN.-i  IIO.MEACCOIINTANT 

•  CRKIiITi  M<1  ■  .MA."iA(;ER 

•  IMNh  .M  c  I II  NT  MANAGER 

Persimat  lloMness  Pat    $99  95 


LOAN  APPLICATION  PAC 


Calculates  and  prints  all  interest,  mortfta^le 
and  savings  calculations. 

•  LOAN  A.M(  iRTlZ.ATItJN  -SCHEDULE 

•  McKTi.V.r  HK\LE.STATECAIX:UUTION 

•  C-VMI  H.nU  VVM.Y.SIS 

•  PRE.SENl  El'Tl  RE  PAYME.VT 

•  IWESTME.NT  ANALYSIS 

•  LEASING 

Loan  Application  Pac    S99.9S 


DEPRECIATION  PAC 


Pertorim  all  Mjnd.irJ  IR.S  jCLejited  deprccia 
tion  calculations  and  prints  professional 
reporti. 

•  DEPRECIATION  ACCELERATEt)  COST 
RECOVERY  SYSTEM 

•  STRAIGHT  LINE  UEPRECIATION 

•  SUM  OF  THE  YEAR  S  DIGITS 

•  DOUBLE  DECLINING  BALANCE 
Depreciation  Pac   $99.95 


t  Jill  I)/  IhatLoha  l-l-SISiimiilmii  add-on  padagts  amta  on  m  unpmiecM  Jakttu  The  user  moB  moi^il'v  antaiUit 
rue  *Joe  Hit  ha  am  mtds.  Each  packatx  am  4»  uieif  artlh  or  uilhoul  u  rnnlrr.  HTien  loerf  with  a  vrinlrr  Iht  its^  o 
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PETERSOM'SPIHAM- 
CIAL  AID  SERVICE:  EX- 
PENSIVE ADVICE  FOR 
THECOUIGEBOUND 

BY  EDWARD  MENDELSON 

If  you've  got  questions  about 
college  scholarships,  you  may 
be  tempted  to  look  into  Peter- 
son's Financial  Aid  Service. 
from  Peterson's  Guides.  This 
SI95  program  estimates  the 
amount  of  aid  you'll  need  and 
gives  advice  on  where  to  find  it. 
But  if  the  answers  your  children 
are  writing  on  their  high-school 
exams  are  anything  like  the  an- 
swers this  program  gives  you, 
you  may  never  need  to  look  at 
financial  aid  at  all — they'll  nev- 
er get  into  college. 

Two  of  the  program's  six 
sections  are  simple  text  screens 
that  refer  you  to  printed  matter 
that  comes  in  the  box.  Two  oth- 
er sections  display  average  col- 
lege costs  in  different  parts  of 
the  country,  as  well  as  costs  of 
individual  colleges  and  the  per- 
centage of  students  who  get 
scholarships.  You  can  find  the 
same  information  in  any  of  a 
dozen  paperbacks,  but  the  pro- 
gram gives  you  the  page  num- 
bers in  the  guide  published  by 
Peterson's  Guides. 

You  get  to  interact  with  the 
two  remaining  sections.  First 
you  fill  in  a  worksheet  with  the 
parents'  finances,  and  the  pro- 
gram calculates  the  amount  you 
should  expect  to  pay.  (Peter- 
son's Guides  probably  doesn't 
expect  honest  answers;  the  pro- 
gram is  copy  protected. ) 

No  financial  aid  office  will 
ever  look  at  the  resulting  esti- 
mates. The  real  sums  are  set  by 
organizations  like  the  College 
Board.  You  can  produce  more- 
exact  estimates  using  the  work- 
sheets in  the  Board's  own  Col- 
lege Cost  Book. 

Finally,  you  enter  the  stu- 
dent's income,  ethnic  group. 


Pclcrson's  Financial  Aid  Serv  ice  (iffrr\  t  ullcxe  Jlnam  inl  aid pnifiirs . 


and  activities,  and  the  program 
scans  its  list  of  350  private 
scholarships  for  the  ones  that 
suit  you  best.  When  I  experi- 
mented by  saying  I  was  an 
Asian  male  with  no  military  ser- 
vice, Peterson's  Financial  Aid 
Service  suggested  I  apply  to 
(among  others)  the  United  Ne- 
gro College  Fund  and  the  Wom- 
en Marines  Association. 

Maybe  it's  ju.st  as  well  that 


although  it  offered  to  print  out 
these  suggestions,  it  never  did. 
List  Price:  Peterson's  Financial 
Aid  Service.  $195;  $25  additional 
for  hard  disk  version. 
Requires:  DOS  2.()or  later.  Copy 
protected.  Peterson's  Guides  Inc., 
Dept.  70()l.  P.O.  Box  2123. 
Princeton.  NJ  08.543; 
(800)225-0261. 
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COMPUSERVE: 

A  CHANCE  TO  CHAT  AND  SHOP 


BY  CHRISTOPHER 
 JOHNSTON  

PC  communications  can  mean  a 
lot  more  than  sharing  files  with 
a  mainframe.  Like  a  friendly 
neighbor,  CompuServe  stands 
ready  to  share  leisure-time 
games,  utility  software,  and 
freewheeling  conversations. 

CompuServe  Information 
Service's  CB  is  much  like  its  ra- 
dio namesake  in  that  you  carry 
on  disjointed  line-at-a-time  con- 
versations on  two  "bands"  of 
36  "channels"  each.  Like  real 
citizen's  band  radio,  you  as- 
sume a  handle  so  nobody  knows 
who  you  really  are.  This  is  espe- 
cially important  on  band  num- 
ber 1 — the  adult  channel.  Sex 


talk  aside,  it's  easy  enough  to 
find  somebody  on  the  general- 
purpose  channels  ready  to  dis- 
cuss the  intricacies  of  vegetari- 
an cooking  or  to  type  u  joke  to. 
Enter  GO  CB  at  CompuServe's 
main  menu  and  say  howdy. 

Free  utility  programs, 
games,  personal  opinions,  and 
gossip  galore  are  all  in  the  IBM 
network,  a  loose  collection  of 
forums  devoted  to  IBM-stan- 
dard personal  computers.  The 
games  arc  stored  in  the  New 
U.ser  forum  (type  GO  IBM  NEW 
from  the  main  menu).  I  u.sed 
Xmodem  to  snag  a  copy  of 
X WING.  B AS  in  the  games  sec- 
tion of  the  New  User  forum, 
compiled  it  off-line  with  BAS 
COM,  and  before  long  had  a 


neat  but  cheap  Star  Wars  game. 
I  found  both  the  latest  version  of 
ARC-E.COM  (for  compressing 
and  restoring  program  files)  and 
a  set  of  utilities  for  my  editor  in 
the  Software  forum  (GO 
IBMSW). 

The  Comp-U-Store  feature 
is  a  more  modem  version  of  the 
19th-century  mail-order  cata- 
logs, but  instead  of  supplies  ar- 
riving months  later  on  the  Wells 
Fargo  wagon,  they  arrive  via 
UPS  in  a  few  weeks  or  over- 
night via  Federal  Express. 

The  centerpiece  of  Comp-U- 
Store  is  the  electronic  mall,  in 
which  goods  such  as  nonperish- 
able  gourmet  food,  travel  ser- 
vices, and  liquor  are  peddled. 
Though  there  are  some  good 
deals,  urban  dwellers  will  find 
that  most  items  are  slightly 
more  expensive  than  if  you 
hunted  for  the  best  deal  your- 
self. These  deals  make  sense 
only  if  you're  far  from  a  store. 

The  novelty  and  conve- 
nience of  shopping  on-line  is 
Comp-U-Store's  advantage. 
Where  else  can  you  get  live  lob- 
sters sent  to  you  (at  14  for 
$189.95)  without  leaving  your 
computer? 

CompuServe's  drawback  is 
that  it's  expensive.  During 
prime  time,  300-bit-per-second 
access  costs  $12  per  hour  and 
1 ,200  and  2.400  bps  run  $15  an 
hour.  In  order  to  make  the  bill- 
ing process  painless,  Compu- 
Serve charges  your  credit  card 
or  withdraws  money  directly 
from  your  bank  account.  Unfor- 
tunately, this  al.so  makes  it  easi- 
er to  incur  staggering  bil  Is .  With 
so  many  ways  to  occupy  your 
spare  time,  CompuServe  can  be 
an  addictive  habit. 
List  Price:  CompuServe.  Startup 
package.  $39.95  (includes  $25 
worth  of  free  time).  Connect  rates 
are  $  1 2  per  hour  at  300  bps  and  $  1 5 
per  hour  at  1 .200  and  2.400  bps. 
Requires:  Serial  port,  modem, 
communications  software. 
CompuServe  Information  Service 
Inc. .  5000  Arlington  Centre  Blvd. , 
P.O.  Box  202 1 2.  Columbus,  OH 
43220;  (614)457-8600. 
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A  disk  each  month  dehvered  to  you . . . 

packed  with  programs  for  your  PC. 


DISCOVER  UPTIME.  You  deserve  the  best  from  your  PC. 
Have  the  best  and  save  the  most  with  UPTIME. 

You  deserve  value.  We  make  it  easy  and  inexpensive  — 
a  disk  each  month.  At  UPTIME,  we  believe  in  value.  That's 
why  each  month  30,000  people  like  you  enjoy  a  disk  packed 
full  of  programs  and  information. 

Make  life  easier  &  get  the  most  from  your  PC. 

Organize  your  life  and  be  more  productive  with 
home  management  and  finance  programs. 
Have  fun  learning  with  educational 
programs.  Relax  with  games  and 
adventures.  You'll  find  busi- 
ness, utilities  &  more! 
It's  amazing  just  how 
much  comes  on 
evetydisk. 


Eight  programs  and  more  on  every  disk. 

What's  the  opposite  of  "downtime"?  It's  UPTIME, 
of  course.  A  disk  each  month,  delivered  to  your  door. 

It's  easy,  inexpensive  fr  fun.  Too  good  to  be 
true?  There's  more!  Each  monthly  disk  reviews 
the  latest  software,  hardware  &•  peripherals. 

Subscribe  now  and  save.  You  won't  be- 
lieve the  low  price!  Satisfaction  is  guaranteed 
or  your  money  back.  Make  the  very  next 
UPTIME  disk  yours.  Fill  out  the  coupon. 
For  immediate  service,  call  toll-free: 

1-800-437-0033 

anytime,  day  or  night. 
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RABBIT  SERIES  FROM  THE  LEARNING 
COMPANY:  THE  3  Rs,  ANIMATED 


BYBILLMACHRONE 
AND 

STEPHANIE  MACHRONH 

While  Apple,  Atari,  and  Com- 
modore cerlainly  have  more 
educational  software  available 
than  IBM  machines  do,  the  list 
is  growing.  Reader  Rahhii  and 
Wrinr  Rahhii.  two  popular  ele- 
mentary education  programs, 
have  been  ported  to  the  PC  with 
great  success. 

Reader  Rahhii  teaches  rec- 
ognition of  three-letter  words 
and  sharpens  pattern-matching 
skills.  It  Features  lively  screens, 
with  rewards  such  as  a  dance 
pertormed  by  the  eponymous 
rabbit. 

My  daughter,  Stephanie,  is  a 
5'/r-year-okl  kindergartener 
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READER  RABBIT 
WRITER  RABBIT 

Animated  education  for  kid.s 

SMART  EYES 

Speed  reading  made  fun 

PETERSON'S  FINAN- 
CIAL AID  SERVICE 

College  financial-aid  help 

COMPUSERVE 

On-line  services  galore 

A-PIXS 

PC  orientation  for  children 

GRAND  SLAM  BRIDGE 

A  tireless  bridge  opptinenl 


who  taught  herself  to  read, 
largely  from  playing  with  the 
computer  at  home.  Here  are  her 
comments,  verbatim: 

■"It's  sometimes  easy,  but 
sometimes  I  mess  up  on  it.  I  like 
Reader  Rabbit,  especially  his 
dance.  I  like  to  put  the  words 
that  don't  match  in  the  garbage 
can.  1  don't  like  the  Word  Train 
because  it  sometimes  makes 
you  use  the  same  words  over 
again  and  it  gets  boring.  But  it 
has  good  music.  I  hope  lots  of 
people  buy  this  for  their  chil- 
dren, because  it's  very  good." 

Writer  Rahhii  concentrates 
on  the  parts  of  sentences:  who. 
what,  where,  when,  and  why.  It 
has  games  in  which  you  identify 
the  parts  of  sentences  and  are  re- 
warded by  building  carrot  cakes 
or  ice  cream  cones.  The  Sen- 
tence Party  is  a  completion 
game  that  lets  children  conciKi 
zany  stories  from  a  narrative 
framework. 

Here,  again,  are  Stephanie  s 
comments:  "I  like  the  Ice 
Cream  Game.  I  like  picking  the 
parts  of  sentences.  It  taught  me 
who.  where,  when,  and  what.  I 
like  the  pictures  and  the  blue 
background.  The  Silly  Story 
Party  is  fun  because  I  get  to  pick 
the  parts  of  sentences.  It's  OK 
to  pick  the  words  that  they  have, 
but  I  like  to  type  my  own  in 
when  my  ideas  are  funnier." 

Each  program  has  four 
games,  and  each  game  has  op- 
tions that  allow  you  to  set  speed, 
difficulty,  vocabulary,  and  vari- 
ations. Stephanie's  interest  in 
them  is  spotty,  as  you  might  ex- 
pect from  a  kindergartener.  But 
she  keeps  coming  back  to  Read- 
er Rahhii  and  Writer  Rahhit.  a 


W  nicr  Rabhil  uso  livfly  iiiimcs  u>  It  tuli  children  senirm  e  slrui  iiirr 


sure  sign  that  there's  substance 
behind  the  screens. 
List  Price:  Reader  Rahhii  and 
Wnli  rRuhbil.  %}^M5  each. 
Requires:  CGA  graphics.  DOS  2.0 
or  later.  Copy  protected.  The 
Learning  Company.  P.O.  Box 
2I6X.  Menio  Park.  CA  94026; 
IXOO)  8.'i2-22.'i.5:  (KOO)  852-22.'i6  in 
Calif. 
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$49.95  SMART  EYES: 
BEYOND  SPEED 
READING 

BY  DONALD  P.  WILLMOTT 

Think  of  speed  reading  and 
you're  likely  to  imagine  some- 
one sweeping  a  finger  over  text 
at  an  unbelievable  rate.  But  this 
is  the  age  of  the  PC.  and  now 
there  is  software  like  Addison- 
Wesley  Publishing  Co.'sSmart 
Eyes  to  leach  improved  reading 
speed  and  comprehension. 

Smart  Eyes  divides  its  exer- 
cises into  two  categories:  Read- 
ing Faster  and  Reading  Smarter. 
The  speed-reading  exercises  be- 


gin with  entertaining  eye  calis- 
thenics that  involve  following  a 
dot  as  it  dashes  across  the  screen 
or  identifying  words  that  fiash 
on  and  off. 

Then,  as  feature  articles 
from  The  Christian  Science 
Monitor  appear,  you  cho<ise  a 
speed  (in  words  per  minute)  at 
which  you'd  like  to  read.  Words 
can  be  erased,  covered,  or  high- 
lighted at  the  pace  you  have 
chosen.  When  you  finish,  you 
test  your  comprehension. 

The  Reading  Smarter  sec- 
tion offers  exercises  in  rapid 
word  and  phrase  recognition. 

Smart  Eyes  records  your 
scores  so  that  your  improve- 
ment can  be  tracked.  Excellent 
documentation  offers  seven  les- 
son plans,  none  of  which  in- 
volve more  than  \5  minutes  a 
day  over  6  weeks. 

Smart  Eyes  has  all  the  tools 
you  need  to  train  your  eyes  to 
read  faster  and  your  mind  to 
read  better.  That  it's  fun  too 
makes  the  package  a  winner. 
List  Price:  Smart  Eyes.  $49.95. 
Requires:  DOS  2.0  or  later.  Copy 
proteclcd.  Addison-Wesley 
Publishing  Co.  Inc..  One  Jacob 
Way.  Reading.  MA  01867;  (617) 
944-3700. 
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